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Twenty-seventh Annua! Report of the Superintending Engineer, Public 
^ Health Department, United Provinces, for the year ending 51st 
'I March, 1922. 


Government in notification no. 3211-E., dated the 6th. October, 1921, 
changed the designation of the head of this departmnet ho Superintending 
Engineer, .Public Health Department, United Provinces, which is considered 
a more appropriate term. 

Staff ••— 

Mr. G. McG, Hoey continued to hold the post of Supe rintending 
Engineer, and Mr. Raja Ram acted as his Personal Assistant* 
throughout the year. 

Mr. 0. F. Hunter held charge of the 1st Division up to 12th May, 1921, 
when he was transferred to the post of Under Secretary to Govern¬ 
ment. Mr. 0. P. N. Leahy, who was at that time attached to the 
1st Division, held charge during the rest of the year. 

Mr. S. E. Platt, Executive Engineer, 2nd Division, when proceeding 
on one year's leave on the 26th October, 1921, was replaced by 
Mr. F. D. Tunnicliffe. 

Mr. I. Walker was attached to the 2nd Division, but owing to ill- 
health was invalided from service on the 18th June, 1921. 

Mr* K, Chafctopadbya, Assistant Engineer, held charge of the 3rd Division 
till the 25th January, 1922. Mr. G. E. Rhodes, Executive 
* Engineer, Public Works Department, Buildings and Roads branch, 
whose services have been transferred to this Branch, took over 
the charge of this Division on the 28th January, 1922. and held the 
post till the close of the year, 

Mr. J. N. Mitra, Assistant Engineer, held "charge of the Well-Boring 
Operations Division throughout the year. 

In addition to the above, Mr. F. J. Maflett, Mechanical Engineer for 
Water-works, two Assistant Executive Engineers, seven Assistant Engineers, 
thirty-six subordinates, aud the requisite number of draughtsmen were also 
employed in this branch. 

The Superintending Engineer visited Cawnpore, Agra, Meerut, Dehra Dun, 
Lucknow, Naini Tal, Muttra, Mussoorie, Saharaupur and Calcutta during the 
year. 

He also visited Bombay to attend the annual meeting of the Institution 
of Engineers (.India), and Gwalior State, on deputation, to advise the Durbar 
on work in connection with the visit of His Royal, Highness the Prince of 

Wales. . , , A 

The Mechanical Engineer for Water-works visited all open water-works 
stations in these provinces and in his reports offered the Boards valuable 
-advice. 

Expenditure. —The sum of Rs. 27,05,870 was spent on construction (original 
works), and Rs. 14,45,598 on maintenance and repairs of open water-works under : 
Superintending Engineer’s supervision. 

The establishment charges of this department for the. year under review 
amounted to Rs. 3,60,000. , 

An amount of Rs. 2,94,209 was earned in foes for projects completed during 
the year and an amount of Rs. 43,800 realised. Fees duo from local-authorities, 

amount to Rs. 1,16,921. .. .. ■„ . . .. _ ^ 

Fees earned and realised for construction -.carried out departrnentally 

amounted: to Rs.. 1.53,671, ... . . . y v . ... . 

Owing to the delay of MunieipaLBoards to submit their: returns, in. reason- 
able time this report can with • difficulty bo printed by the prescribed, date.; 
■'•Returns from Benares; and Naini Tal wore very late•'and. m :retuirasiat 411- ;wece 
received from Jhansi even by 3 is 1 May. • 

United Provinces Boiler Act .—Several appeals from, the decision, of the 
Chief Boiler, Inspector were hbard during the year and decisions', recorded. '/Bases 

■ . ' ' Pi:;"b-; ^;• U-'jr-U s M;' : u- i ; : ■ ■ -... ' ; 
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Dave come to notice where the Act scorns to require modification in view of recent 
advances in boiler manufacture and design. Such cases have been duly repor. - • 

to Government. 


Water-uwU—General— The outstanding features of municipal supplies are 
the failures of the Boards to exercise control over their distribution, and check , 
waste, to adjust taxation to meet added running charges, and the starving of 
works as rewards funds for repairs and improvements. Frequent applications to 
Government 1 for grants-in-aid are made to cover items rightly debitable to 
maintenance. Appeals to Government for help have been generously met 
hitherto, which course apparently inculcates a reliance on grants-in-aid to 
meet deficits. It deserves serious consideration whether in future grants-in-aid 
should be given in any but the most exceptional circumstances 

Water meters are not provided in .sufficient number, nor are those meters 
which have been installed kept in proper repair. Extensions of the distribution 
and private connections are granted without thought of their effect on the system, 
and the Boards do not realize the necessity for keeping accurate reoords of 
their supply system. 

There arc systems in operation where some areas receive a supply of over 
100 gallons per head per diem of the population served, while other areas • receive 
practically no water at all. This state of affairs has been engendered by years of 

neglect. 

There is no municipal water supply in these provinces which could not 
easily be made self-supporting if reasonable care was exercised in its management, 
nor indeed should there ever be any necessity for grants-in-aid to meet the cost of 
extensions and renewals. 

In cases where Board's constantly fail to maintain their supply, a possible 
solution of the difficulty might be to hand the system over to a private company 
km equitable, terms, assuring the public of an efficient supply. 

The question of regular and satisfactory supply of coal still causes anxiety 
and many Boards judge the suitability of their coal by the price and not by its 
calorific value. A tendency has also been noticed for Boards to use coal sup¬ 
plied for water supply pumping, for brick and lime burning. Cases have come 
to notice where no credit for coal used in this way has been made to the water 
supply. 

The suggestion made in a, previous year that Boards should combine in the 
matter of coal supply contracts has not met with any response. 

Shortage of water supply is reported from all municipalities and the fact 
that the supplies are being run at a loss in most instances renders extensions of 
the water supply.a difficult proposition. No municipality is entitled to sympathy 
until it seriously tackles the question of waste, and increases its taxation to cover 
running, expenses. Such economies are intimately bound up with any steps for 
improvements and extensions. 

A reference to Appendix I reveals the serious state in which the water 
supplies stand at present. In all cases, excepting Allahabad, heavy losses on. the 
years running are recorded. As Allahabad has not paid any sinking fund and 
interest during the last two years, the returns show a phantom profit. The amount 
of deficit recorded' varies from Rs. 11 , 37 lakhs at Benares to Rs! 8,000 at Muttra. 
To meet, this state , of affairs, the water rates,.(which should be the basis of all. 
water supply revenue) ought to be considerably increased. Boards who fail in these 
steps, have no claim for help from Government in the way of grants-in-aid or even 
in loans. Mffihffiffiffiffiwffi ffi-T, •'ffi \ 

. Wafer analyses .--Periodical analyses; of water supplied, by the various open 
Water-works show that the supply was of uniformly good quality except at Allaha¬ 
bad, where-over 65 pet cent, of the total number of samples tested failed to come up 
to the required standard. This was. the subject of special investigations by 
Mechanical Engineer, which showed that the sand of the filter beds 
insufficiently supported arid that unfiltered water was passing round the inlet pipes 
M the imiear ,water channels below, .The majority of the inlets will have to be 
■ ait erect rind the filters re-sanded. One of the clear water reservoirs was pumped, 
oub fritiftaettad,. a.nd cracks of a serious nature, undoudtedly of Jong standing, 
were discovered m the flooring, buttresses, arches and"side walls of the reservoir. 
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The roof also allows surface water to percolate through. Contamination takes 
place by incessant leaks through the cracks in the walls and roof. The Municipal. 
.Board are still considering the question of repairing this reservoir. 

Pumping machinery. 

Agra .—-The plant has been maintained generally in a good state of repair. 
The new Beiliss sets have been taken over and are running satisfactorily. The 
time is approaching when consideration will have to be given to the installation 
of additional pumping plant for the unliJtered supply. During May and June the 
main source of the Jumna dried up and a temporary supply from the Seoundra 
canal was arranged. The much-needed cleaning of the settling tanks could not be 
done owing to paucity of funds combined with difficulty of obtaining labour. 

The Municipal Board show great reluctance to faoe the matter of waste 
prevention, and refused the grant offered by the Board of Public' Health for this 
purpose. This Board is not entitled to any further help in the shape of grants-m- 
aid until it realizes its responsibility concerning waste prevention. 

Allahabad .—Several inspections ofthe works were made during the year. 
Greater efforts have been made during the last few. months of the year under 
review to give effect to recommendations made some time ago. The plant 
at both the filtered and unfiltered stations still requires olose watch, parti¬ 
cularly at the unfiltered station where much remains to be done to ensure 
a reasonable state of security. The main pump girders were found to 'be 
loose last February, and although special instructions were given, to have them made 
secure, no effective steps were taken with the result that the pump and. engine 
parts are being unduly stressed. A new air vessel has recently been fitted replac¬ 
ing. the temporary work installed when the old vessel fractured in August, 1920. 
In July last the pump rod of “ A ” engine at Khusrubagh snapped while working, 
but no serious damage resulted and a spare rod was substituted. 

The:coal,.shortage at Allahabad has been notorious and despite Government , 
orders for seeking assistance in such circumstances no applications for help were 
received. 

Benares.—The pump work at the filtered station has been improved and one 
new barrel and bucket fitted, but there is considerable anxiety regarding the old 
geared engines at the uufiltored station. A tube in one of the boilers burst and 
five men 'were scalded;*:'.cause:'of the burst was the subject of an enquiry by 
the Boiler Department. It is hoped that a decision will soon be arrived at regard¬ 
ing the re-organization solieme with which is bound up the question of waste and 
the raising of taxation, The Board have not yet accepted the offer of the Board, 
of Public Health to provide funds for the installation of additional meters and the 
provision of staff for waste prevention. 

■ Gazvnpore .—There have been numerous changos in the staff. Ail the pump- 
have been overhauled and are in fair working order as far as machinery, mot 
which is old, is concerned Two new pump bodies have been fitted to tlm Vortical 
'.^b£frMhg't»off .ppmps'a^theuhfi,lfcieje«i' station and a new I. P. cylinder In the High 
Duty Worthington at the filtered station. No progress has been made with the' 
development of the workshops to manufacture spare parts, nor.have tbe Board 
seriously tackled tbe question of waste prevention. There are numerous complaints 
regarding shortage of water and lack of pressure. . The 'demand for - water has . 
outgrown tbe capaci ty of the plant at the uufiltered station No 'orders 1 r addi 
tionai machinery have been placed uy the Improvement Trust who have under¬ 
taken the re-organization of the water-supply on behalf and at the instance of 
the Board. "The waste prevention question and the raising of taxation arc serious 
questions dwivmdh w the consideration of the Municipal Board. 

Lncfoh'W.- hpam parts were obtained and fitted tu the rotary engine at 
the unfiltered station, and the engine geaorally overhauled and adjusted. A piston 
rod broke on the old Vertical Worthington and a cylinder cover was cracked,. 
These were mad good. The engines and pumps at the filtered station were 
maintained, in a good state of repair Two of tho headers in o .0 of the 'water- 
tube boilers, at; tho filtered station burst. This accident was the subject of m 
enquiry by the -Boiler Department. The new worfca at Aiahbffgh under the 
re-organization scheme are in progress, and if is hoped that tbe shortage of water 
will be alleviated in a year’s ji me. No effective steps have yet been taken' by this 1 
Board to counteract farable.. 'j A ’ J ' 1 * * 




Meerut —The machinery has been maintained in running order, bat a new 
rotor V required lor one of.the turbines,_as the old one is practically worn-out. 
The shortage of water is acute and no time should be lost in bringing into use 
the supply from the recently constructed tube well. This well when tested yielded 
740 gallons per minute with eleven feet depression—the largest yield of any well 
yet sunk in these provinces. 

Naini Tal. —The pumping plant has been overhauled, but is practically 
worn-out The inspection of the boilers has not been completed this year. 
One boiler has been in use since November, 1921 without a licence for which 
no satisfactory explanation is forthcoming. The new pumping plant under the 
re-organization scheme is being installed and it is hoped will be running in a 
few months. 

Jhansi.—The engines and pumps require some new parts fitting, and a more 
reliable feed water supply to the boilers. The shortage of water is acute and a 
large proportion of the public obtain their supply from open wells, 

Muttra. —The pumping plant has been maintained in very good order. One 
tube wall is showing signs of choking, hut a good supply is obtained from the 
other three. 

Mimoorie .—The plant has been well maintained, and orders have been placed 
for the pump spare parts recommended. Acute shortage of supply in May and 
June is reported and the Board will be well advised to commence work on the 
supplementary pumping station. , The storage reservoirs recently constructed, 
have alleviated distress to some extent. 

Original water-works. —The installation of motor-driven centrifugal pumps in 
the Thornhill Road and Mayo Hail wells has been completed, arid these, wells will 
shortly be made over .to the munxcipaiiuy. The well: at Baragan]. with, a vertical 
Spindle centrifugal pump and belt drive to a Campbell oil-engine has also been 
bojripletsdih The beanrigs-of the latter quarter twist drive have giyen a ,little trouble 
by heating and adjustments are being made to overcome this. 

Tithe wAh~K.ii f’atehgarh Central Jail the tube well was completed and 
handed ooor to the Jail authorities. The sinking of a 15" tube at Farrukhabad has 
been completed down to 260 feet below ground and arrangements for lowering the 
strainer are being made. Tube wells at Meerut, the Saw Mills and Wood- 
Working Institute at Bareilly, Pokhrayan and Ferozabad were completed and 
suoco r >siuily best-pumped. The East Indian Eailyray tube well at Cawnprr© was 
also completed At Tundla the 15" pipes are being withdrawn. This well was 
abandoned as reported, last year as no, Watet bearing strata was found. Tools 
and plant, have been collected absifeeyat Sikaadra, Agra and the District Jail, 
Aligarh, and boring work will shortly be commenced at both places. , ;4 

B'c it ' t-vi! bores for geological survey : purposes were completed on the bank’ 
of the Dumti river at Lucknow, and four in the bod of Sindh river at Jhansi. The 
bores in connection with the hydrographic survey at Benares were completed, 

Magh Mela, water supply.—k temporary wator supply wasV 1 provided at 
Darag mj md v, . i v a supplied to pilgrims at the ruela and to adjoining 'localities 
without; bra.ikdown during the whole period of-.the. mela.'.lwhikTi'r 

The i'dlu of pilgrims to the mela caused an increase of nearly one milliori 
ortii to the resident population. 

Delmi Dun, An estimate and plan for a filtered gravity supply from the 
Tbpsnvf rope it oRs 11 lakhs has been accepted by the Municipal Board, 
Who have agreed, to the extra taxation necessary and have applied to Tovermnout 
for loan re commence eons! ruction. ’ '' ' 

.• . .Luchriow. Scoter supply:. re-,orgavuation.~ThB- estimated -.cost of the - com- 
pieie scheme i- about Bs, 45 lakhs,: and this work constitutes the largest in hand in 
m-v di'-artmout. Tue oouatrucfcioii of the Paterson filtration plant is now well 
r Aw I One settling tank has bean remodelled. The contract for the mipniy 



/Babcock's water tribe boilers and fittings have been rooeivod from 
andgc^a couBidcrablo amount of materials for the overhead high tension 
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Water mains have 'been laid along the Clyde and Banda,riabagh roads, 

| Nairn Tal Hydro-Electric Supply —The cost, of this work is now estimated 
to amount to almost lis. 21 lakhs. The progress during this year was excellent 
and but for delays and damage to materials on vail the electric supply could have 
been made available to the public by April, 1922. The two 10-inch power pipe 
lines have been completed, except for one or two special pieces ; the transmission 
and distribution lines have been completed with the street lighting circuits. 
The Pelton wheels and alternators have bean fixed on their foundations.'" Two sub¬ 
stations have been completed with switch boards and transformer connections. 
The water supply pumping station building is complete, bub it will not be 
possible to get the pumping plant ready before August, 1922. 

In addition to these, work on Haldwani water supply, Biinaigar water 
supply, and G-ola G-okarannath tank improvement and water supply was started 
during the year underreport and is still under construction. 

Fyzaba.il water supply .—Funds have been allotted and tenders called for 
piping, reservoir and pumping plant. Construction will shortly commence. The 
estimated cost of the work is over Bs. 9 lakhs. 

Drainage — General .—Local authorities as a rule devote very little money to 
drainage improvements, all the larger works being financed by grants-in-aid by 
Government. 


Where sewers' exist the number of house connections made is surprisingly small. 
The public in the large towns have not commenced bo realise the benefits of a 
Water borne system of sewerage. Extensive use is made of pail depots to 
save cartage of night-soil, and many instances have come to light where pail 
ddpdta and even manholes are used to dispose of street sweepings and rubbish. 
This practice is persisted in, in some eases; although frequent blockage of sewers 
takes place and even though it entails great expense and inconvenience ; .in cleaning 
sewers. 

The sewage pumping stations at Allah ibad and Oawap.ore have been kept 
running fairly efficiently, but at Allahaba 1 no attempt has been made to derive full 
benefit from the sewage pumped, At certain seasons the sewage is allowed 
to overflow from the farm and cause a nuisance in the river. 

At Allahabad also owing to failure to maintain the motors for the sludging 
gear in order, the sumps were filled up with solids causing a stoppage of pumping 
and a great nuisance to the public by the overflow of sewage. This trouble has 
now been rectified by the Municipal Board. 


Allahabad drainage ,—The work on Kydganj and Bai-ka-bagh sewerage has 
been completed and handed over to the Municipal Board in working order. The 
Naim sewage farm project has been practically completed, but as--the Agricultural 
Institute of Allahabad has come forward with a proposal to utilize all extra sewage 
and as the terms of an agreement are now being discussed with the Municipal 
Board, proposals for financing this work have been held in abeyance. 

Agra drainage .--The Municipal.Board has indefinitely postponed considei>- 
jTiqhy of ; the drainage project. The Shihganj' drainage work,, which L financed 
fiffohi proviheial funds,us in course of construction, 

Moraclabad,-- The drainage improvement work has been completed at a total 
cost of about Bs. 55,000 and work on the flushing system is in hand. 

Cawnpore.~~T ho Permit pumping station. has been completed and handed- 
over !o the Miiunupai B mh 1 Th value of wotk aggr. cMffidKu ul/ritj. \ 
survey for the ucuen.e farm is still in band and ha; hem d byed by pn wura of 
other work. ' . . 1 . 


temporal'} 1 u'mngcmont are ooa< mod, ha almost b p oouipletod and tin tat ton 
and farm will shortly he handed over to the Mumoip.il Board 

l 1 life of 'a iyorkman.Wits Iqkt pwing to asphyxiation from sewer $0 'and 
great difficulty is experienced at this pumping station owing to the huge quantities 
of solids brought down. This is owing to the use of manholes by sweepers as 
a dumping place for rubbish and sfcm.efe sweepings. 
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W'-'i'k oil the western intercepting sewer has also been completed and the 
several minor sewerage projects such as the trans-Gumfci, the cis-Gumti, and the* 
Bandariabagb schemes have been completed. 

Muttra .—Work on the Holi Darwaza sewer has been satisfactorily completed. 

,! r.rin,.Mi-ninur i.hfl contamination of the Jumna 


Frequent complaints are received concerning the contamination of 
stream at Dhuru Glut - the present outfall. A project for disposing of the Muttra 
sewaze by pumping on to a farm on the left bank of the Jumna is now in hand. 
The Chairman and the Board take a keen interest m their drainage work, but are 

handicapped by lack of funds. 

The wafer, supplv sCandposfc drainage has been completed at a total cost of 

Es. 10,000. 

Uehra Dan.—‘Drainage supplementary work was finished during the year 
at a cost of Bs. 58.000. 

Work at the Arhafc Bazar also, after certain alterations and great opposition, 
was finished during the year. The total cost amounted to about Rs. 13,000. 

At Benares the survey and observation work to ascertain the cause of land¬ 
slips at the Manikarnika and Baji Rao Ghats has been completed. A report will 
be shortly submitted- 

Drainage work at Nagina has been completed and that at the Gdla Gokaran- 
nath tank is in progress. Drainage works at Kkurja and Sardhana in Meerut 
district have been held up at the request of the Municipal Boards. 

Departmental ivu h m general .—Much trouble was occasioned by either total 
loss or delay in delivering materials for construction on the railways. The recent 
strike on the East Indian Railway practically brought works to a standstill for 
want of materials. 

The Municipal Boards generally show little tendency to recognize the necessity 
for employing competent engineer staff. They are loath to increase taxation to 
meet the capital charges for necessary public works and rely on receiving grants? 
in-aid from Government towards almost every work they undertake. 

They also rely on this branch to carry out their construction for them and 
when they encounter trouble in maintenance owing to laok of skilled supervision, 
they are no; slow to place the blame on this department. The tendency is to 
force this department not only to accept responsibility for technical advice and 
construction, but also for maintenance. It is possible that technical advice 
and financial help has been given too freely in the past and the time has 
perhaps come when a halt should be called to grants-in-aid and when pressure 
should be In ought to bear on Boards to employ engineers properly qualified to 
undertake maintenance, prepare projects and to carry out construction. 

A tendency has been noticed during the past year for some Boards to 
encourage private enterprise in the matter of electricity supply, for instance the 
Moradabad, Saharanpur and Aligarh Boards are endeavouring to get their electricity 
supplies carried out by private enterprise. 

The time has also, come when the question of permitting private companies 
to undertake .public water supplies should be considered and a Water-works Act 
drafted. This course would relieve Government of a considerable amount of respon¬ 
sibility a-' d also benefit the public by a more efficient water supply 

Superintending Engineer wishes to acknowledge the valuable assistance 
gi ven him during the year by Mr. F. J. Mallett and Messrs. Leahy, Tunnicliffe, 
Iihooes and Raja Ram. . The work of Babu Lajpat Rai and Babu Balrara Das 
also deserves special mention. 


I7iy Wlh Mag, 1922 


:G. McC. HOEY, 
Superintending Engineer, 

United Provinces. 
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‘“' Messrs. GhaMopadliya aQd Baja Saui were appointed Lecturers to the 
University of Lucknow, for water-supply and sanitary engineering. The Superin¬ 
tending Engineer and Mr. Baja Bam conducted the examinations in these subjects 
for the Licence in Public Health and Diploma in Public Health of f ho UniTOr- 





Statement of operatic . of 



l 

P&tRoaiars. 

Agra- 

Aliababad. 

Eouaros. ; 

(Jawnpore. 


Population. 





1. 

By Census of 1921 in municipal- 

163,902 

145,353 

195,373 

195,498 

2, 

itv, 

By Census of 1921 in canton- 

22,044 

11,567 

3,074 

21,580 

»> 

meets. 

Number of inhabitants drawing 

185,946 

157,220 

195,373 

195,498 

■fi 


their supply from mains. 






Consumption of water. 





4, 

Daring the year including .can- 

1,496,641,500 

1,298,931.600 

2,077,941,000 

2,124,500,000 

5, 

top meats, in gallons. 

Water used for trade, in gallons. 

65,496,000 

149,128,610 

50,032,000 

314,909,923 

6. 

..Ditto municipal sup- 

157.971,323 

207,616,800 


Nil 

«• 

' ft 

plies, in gallons, 

Water used for domestic pur- 

3,273,174,172 

942,186,190 

2,018,909,000 

1,809,590,077 

■ •'8. 

1 poses,.-in-'gallons. 

DaUy; average, in©] tiding can- 

4,100,387 

3,558,716 

5,692,988 

5,820,548 


; /tbnmeints, in gallons. 

Daily'"average tor 'cantonment 

273,500 

: 305,376 

2,386 

39,798 

10. 

alone’ in gallons, 

Maximum daily average in any 

4,294,122 

4,702,348 

8,884,504 

6,699,032 

11. 

month, in gallons'. 
Consumption per head, per day 

• • 

■97 

2-59 

•82 

4-41 

12. 

• ifOJ;. i (il 44(1 Gj bn • 

Consumption pet* head per day 

2-32 

30 * 2 




for municipal supplies, in 




' .'¥ 

IS. 

gallons. 

Consumption per head per day 




25*38 


for domestic purposes, ia 






gallons. 



'f-i 29*13 



Total 

th,pU- , 2-2-05 

22-63 

29*77-• 

34, 

Hours cf tapply daisy 

10-27 

■ wy.'v12-75' 

7*35 

15*90 






*Ifc 

From river i© settling tanks, fee! 

47*00 

. ‘ 113-33 

7 : ,:> 98-29 


16, 

From filtered wafer pumps to 

'ii 1 ! 1 i i 

141-78 

68-76 

78*13 

73**25 


'S' ‘ 

, 176-42 



' 1 - Total lift, feel; : ... 

: /1;i - 1SS-78 



1 Supply miyheelwha. 



,/ - -. -L 


17 

Tor l lomi * e-t 

2,809 

4,353 

\mrnf 10,885 

‘ 4,547 


, ess -'--'-.ut). 




IB, 

Number at bouse WBUeoriotis 

. 266 

137 

269 

. 834 j 
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So, I. 


ifSAous water-works, in the United Provinces for the year 1921-22. 


Lucknow. 

Meerut. 

Muasooiio. 

i 

| 

Naini Tal. 

Data Don, 

j 

Jbanal 

Mtaaapuf. 

Muttra, 

217,1(57 

77,711 

12,943 

16,517 

34,092 

54,385 

55,032 

42,616 

23,399 

44,898 

2,346. 

802 

Nil 

12,069 

Nil 

10,235 

177,935 

122,609 

12,000 

17,319 

34,092 

25,000 

i • : 

38,400. 

42,6:15 

1,259,286,000 

527,029,000 

68,354,000 

41,011,600 

65,910,000t 

53,428,950 

168,192,0001 

262,458, OQOt 

4,353,600 

14,109,300 


338,400 

, v. 

478,625 

20,280,000 

3,480,211 

247,543,000 

3,983,500 

... 

93,8*20 

... 

1,360,000 

Not avail able. 

31,024,000 

1,007,389,400 

508,956,200 

66,354,000 

40,579,880 

65,910,000 

51,585,325 

147,912,000 

227,953,789 

3,450,098 

1 , 443 , 915 ' 

181,792 

112,360 

180,576t 

146,367 

460,800f, 

719,063f 

447,813 

529,213 

1,121 

5,088 

. Nil 

17,874 

Nil; 

, Nil .. . .. 

4,063,539 

1,672,778 

216,820 

287,930 

648,721 

180,275. 

. 473,122 

977,200 

•01 

A: , .'. '32: 

% ; "... •' . 

•053 


.052 

. l-45i; 

‘22 

8-81 

A V /A AlAOl; 

aaaa- i 

-014 

A;. A : Ap 

149 


1*99 

V 15-81 

11-37 

■ ' 15-14 

6-42 

: 5-29 

5-65 

10-65 

l ; :;AAl4i*|6 

19-39 

11-78 

. 15-14 

6-487 

■ 5 29 

5*861 

12-00 

16-8.6 

12*1 

14*00 

.AA'A 24*00 

i'Aa'. A;; : ,Vl3.‘68’. 

24-00 

11 

24-00 

ID'S 

103-96 

v a- 

ffinia. 1,700-0 

' EL L. i;iAl*00 

Gravity 

3.61 Ait) 

Gravity 

; ■ #sft 

64-01 

: 112*41 

jfo* 6QO>0G 

- I, LA .439-50. 

* 'A/StiV^ 

... 

Supply, 

'j 37 - 8.3 

167‘,97 



L, L . 254-50 


161-66 

I'A ■?■ ,.5 

137-8/ 

2,68 

1,088 

1,164 

272 

17: 

Al 

522: 

5811 

% m 

. 10 

, 9 

" “; . is 

■ A; 

A;A; ' *' *•'A 

154 

-, l , jSstfj . ■' 

HI 

1 es 

j i;■-:■’■ ;£•.•$ t’i-A v ',■>■:'.■. 1 

aes 


r (!i ,, - :• ■' 

mmm. 

: 4 

. . 431 

'• i ! A A H ri| 7 'i ''iv^-lllivAv ^ Hi'N 

!;.$$¥ A• iv'i• vI 

-> a 

\ A 1 n «>>v : 'i r-, 3 -: ! .;..*; 

6 

' 1 v v " “> 1 , 

A 10 

; v , y - ' A _ 

A fv,.' ■x :■ s 

Fit 

lisiiiiSliil 

.' ,v 


a.? 0 t : ''' 


:A "A 

A i* ’'*' 1"’ / 'A 

‘y iZ'xp?'! j.';. >' 


/ ■ •; . ; f>■* * ;t 

84 


aiiiiiii 

• ; ' . s A 

I 

AiO.v- : r -’Aj 

■ , if; 

2; 

C 1 -'A 1 AA. -H *A .'1 ; Vij; 

•• '. • 17 

: 1'i.s-Vt’/ 

1 , »-■ '.V ,- ■»; ... „ j* 

, . 

H,- -i <}' i, $ 

«i 

.1 ■< 1 : 

' i 

‘ 4 . 

•.". ■ 1 : .1; 

.ai'A'-A 




• 'A"/- ■■ V / V ■;£ > 

' > Vl jy ' , r 'i - y 

!'" - ‘ \ - ''A 1': ia 


. , - 







Jil 


*, j . , i —, i ' 

9. 1 * ! •■*,;*- ’ .. - j / a 

.> , . r ■;,. , . . , - .1 , ■. - *. 1 -.; e.: 


mm 


ij,.- ^ - . % ■>: r : 


- - ■ :ft- *vJ- ?& ifcs& fate V 









{ x } 


APPENDIX 


Statement of operations of various water-iccj h 


I’ayltaiil&ri:. 


Allahabad, 


Oa^uporo, 


Annual thtxryu and cost of water f 

mpfj.e if. ] 

28. Maintenance charges, Rupees... j 1,49,711 

24. Interest and sinking fund, 68,285 

Rupees. 

25. Cost per 1,000 gallons per 100 ‘847 

feet lift, Annas 

20. Cess fit 1,000 gallons mainten- 1*60 

acee charges', Annas. 

27* Cost per 1,000 gallons interest "78 

and sinking fund charges, 

•• Annas, 

28, . Cost par 1,000 gallons iaolud- | 2*33 

ing maintenance, interest 
and 'anting fund charges, : 

Anna.*. ■ 

Ifteomt from. Wakr-wovkt 

ip, Water .rate" recovered, (assess- 99,17 a 

^ meat). Rupees, ,■ ■■ 

-. 0 , : fcsi® oi ViVJtufer. Jjy mefer, liupees ' 72,256 

8 ;. Other receipts, Rupees ... 2,711 

Total, Income,.Rupees 1,74,140 

,/iicoaw'cnd u&rfdng tfjarm. " 

S2. Eeceipfs per LOOO.gallons sup- 0 . O;{ 

.... ti P‘i c d .through meters. Annas. 

Receipts t.« 1,000 gallons sup- 
phed through asscssiuenl) 
rating, Aam.s. 

• 84 . Receipt per 1,000 gallons sup- ., 86 

1 M«i - on totiiki consumption 
Annas. 

35 '. Ij0ks P er IWQ .gailona supplied .< v 

' 28~%m 34), Annas. ; 

iehc « “® year'atrorkTCg, Rupees) 43 g 3 g 


43,856 


1,60,640 


2,61,500 

86,204 



1,95,814 


'47 Profit 1*44 


116,471 


137,132 


LMt ***’* iae ' :ilnlontfe 1,34,520 «]» not paid. 


3,97,339 

63,781 


1-67 4 



2,94,323. 


11,688 


3,94,488 V 


66,684 
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No. I—(concluded). 


iijjjlie United Provinces for the year 1921-22—(concluded.) 


Lucknow, Meerut, 


MusDoorie. 


Haim Tal. Dehra Bun Jlmtici. Mirzapur. Muttm, 
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APPENDIX No. Ill 


Statement showing initial capital cost, subsequent extensions and improvements and 
expenditure chargeable to capital on water-u’orbs in the United Provinces ''for the year 
ending 31st March, 1922, 


Number. 

Water-works stations. 

Initial capital 
cost. 

Cost of subse¬ 
quent exten¬ 
sions. 

Expenditure 
during the 
year. 

Total. 



' Rs. 

Rs. 

Rs. 

Rs, 

1 

Agra 

11,70,761 

18,76,473 

37,264 

30,84,498 

2 

Allahabad ... 

16,24,061 

8,88,189 

1,10,738 

26,22,988 

3 

Benares ... 

25,61,881 

8,04,884 

6,640 

33,73,405 

4 

Cawnpore ... 

14,44,570 

10,92,782 


25,37,302 

r> 

Lucknow .,, 

15,15,736 

9,50,459 

11,23,214 

35.89,409 

6 

Meerut .... 

7,51,710 

55,388 

3,315 

8,10,413 

i 

Mussoorie ... 

4,79,754 

2,35,641 

69,892 

7,85,287 

8 

NaimTal 

2,47,000 

4,22,439 

369 

6,69,806 

9 

Dehra Dun 

: 97,241 

83,629 

- 

1,80,870 

10 

Jhansi 

96,556 

61,521 

. 2,983 

1,61.060 

11 

Mirzapur 

0,29,508 

42,155 

10,000 

6,81,663 

12 

Muttra 

5,17,288 

"ViOrO-'V 

20,-362 

10,263 

5,47,913 


APPENDIX No. -IV, 


Statement showing fate of filtration and results of water analyses of the United Provinces 

) r ;: . ivcUer-worksdwringW^-i2f.f:i^:lrbj : .f'fiqf 'f f :: :ff ; f.:' 



Chemical. analysis, t Bactosiblogical xijialysw 


Jfefi.a' 















APPENDIX 


tanks, reservoirs, rising m-.ns, etc 


Details of pumps, /u 


C®ivnpoi'a 


Banai-ss. 


375-00' 


254-00' 


410-00' 


263-00' 


398-00' 


221 - 00 - 


35.6-00' 


195-00 


sweat . water 
during the year. 


1, Triple 

Rotary, 

2. Beams 


2, Diesel sets 


thington. 
Geared sets 


4, Particulars of plant 


Triple Ex, 
Vertical L. I), 
Worthington. 


thington, 


Unfilled station. 


2. Geared seta 


Pairs of coupled 1.. H. D. Worthing' 
Beams. ton. 'l/'rli A 

2. L; D. Worthing- 


2, Beams 
2, Beiliss 
Morcom 


Filtered'statbri 


V- • - TfU- .... -. •- ■; 


Diesels 3,000 each Triple 2,70011. D. .8,833 Triple • 

DAB. W. 1,700 Beams 2,100 . each Geared ' Sets! 4,200 L. ’ D. 3125 
1 each, 




Gonred 2,500 each 


jBeams 8,000 ent-b 
[Beiliss- 2,500 each 


100 each Beams 7,500 each 0 D, 4,719: 

» riot (2 nguies) L. 0. -i 125 each ,,, 


main? 


•3*8 miles eaoh 20"Olu *39 tailo ... 1 *32 miles .A 

&?' *77 Milo eachlAsif laSSS 















Jhansi. Mirzapur 


751-05' 


7W-50' 


746-20' 


Two oom- 


t h) n gfc o n 



Two R 


220 each 


Five 


Motor driven cea 


(3) 1-ti miiea 











( iv i ) 


APPENDIX 


IK, .. 

Details of pumps, fillers, tanks, reservoirs , r sing mains, ets.-f 


PsltfcyUrs. 


Allahabad. 


Ownpore. 


8. Number of settling tanks Five, 

0, Size of settling tanks ... 266' X 151' 


Three, 
280' X 180' 


Three. Three. 

403-5' X 252-5' 343*5' X 243"5' 

X 15'each. X 13 *5' each. 


30. Capacity of settling tanks 2,200,000 each ... 1 and 3 = 4,400,620 1 and 3 — Each — 5,923,684 

2 = 4,455 026. 6,436,120 2 = 

6,508,927. 

11. Number of filters ... 7 -|- 1 mechanical Six Eight Seven 

12.. Size of filters ... Sand 200' x 100' 200' X 100' 200' x 100' 200 ' X 100' 

each. 


13, Number of clear 1 water j 8 2 2 2 

' reservoirs. ■ 

14 Size, if clear water reser- 10.3' X 105' X 10' 160' X 1C3*3' X 178$' X 148$' 185'X 106f' X 12' 

., voire. 12'. ' X 12'. 

15, Capacity of clear water 670,000 each ... 1,218,000 each ... 1,854,068 each .... 953,300 each 

reservoirs, 

lt>. Number of service reser- 3 1 1 2 

voirs. i 


1- 66' X 11 $'deep 60' X 11' deep GO' X 15' 

2- 20' X 50' deep 


2-2O' X 50' deep 1} t>tro' X •*' 

17. Number of public stand- Oue tap 100 One tap 144 One. tap ...208 One tap 

pC'Ste. Two taps 73 Two tap 62 Two taps ... 109 Two tape ... 

I. CO. 01 Tm.lunt 


Two taps 73 Two tap 62 

Four taps 08 Four tap 82 

Waste not \ ,,, W. N. Cocks 22 

Tyler’s tape j Push cooks 27 
Push cocks 7 Wall boxes 7 

Bibcocks 15 Bibcocks G 


... (1) 50-5' X 36'... 

'1) 50’5' X 40' ... 
208 One tap ... 122 

- ,,, v. rvi f-'rt 


82 Four taps ... 81 Tour tape ... 
22 Wall fountains 35 Bathing plat- 
27 form 


15, Nnjuber, of fire hydrants |. ■ 145 

UK Number of roaci'walerihgii f 44 h 

: 20,;v Number. of cattle troughs ; , 44 \ 


144 




54 








r7.. ; 




Meerut. 


Jhansi 


Three 


7 Tanks 
6 taps 
each. 

One service 
rank with 


83 Swan tiecjt 9 
K. W. pocks 








P?i the waier-worhcs of the Umted Provinces for 1921-22 - (concluded), 


Luelmow. 


Mussoorio, 


250' X 200' 100' X 60' Six 

Xl3‘6' each X 11' each. 2—40 X 25 

X S' 


Naim Tal, Debra Dim, 


Mimpur. Mutera. 


Each 528,000 each 1—30x20 

4,000,000. X 8' 

1-80 x 24 
X 6' 

Seven Four 1—79‘3 X One chlorine 

200' X 100' 150' x 100' 38 X U' plant. 

1—45 X 
53-5 X 11' 


Service 


105' X 107' 48' X 
X 12' x 7' 

798,500 each 110,600 


Ofi' X ; 12>i (i 

■ each. iXTe 
One tap 204 f" one tap 
43 

Two taps |" two taps 
• 229 90 

Wall foun¬ 
tains 3 
taps 4 


1—10' X 45' X 40' x 

10' x 4' 6' 

9-8' X 4' 67,500 

X 4' 

5—4' x 4' 82 small 6 

X 4' large ser- 

—~r——„ vice tanks. 


Stand-posts Small reser- 
One tap 1 voirs. 


Two taps 34 


32 — 3 ' X 3 ' 
23 — 2 ‘ 8 " x 

- /3fU : 

; i— 4 ' x sr 
3 — 4 ' x 5' 
IT—spare 
tanks 6' X 
JS' x 4' : 

Large tanks 

. 2 - 22 - 5 'X 
13*33' •. 
r- 29 ' 6 ' x 
:: 15 x 9 ' 5 ' 
1 — 20 ' X 10 ' 
1 .- 18 ' X 10 ' 


40' X 15' :M0' X l5 f 
X 8 ' X 14 ' 

Two taps 10. 71 


each. 

32' x. 20 Teati. 

Oneiap 8@ 
W.S piipe,;40 
Two baps 55 
Stand pipe § 
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APPENDIX No. VI. 


Detailed statement of the expenditure incurred on works of sanitary 'nature executed under 
ihi supervision of the Superintending Engineer, Public Health department, during the 

year 1921-22. 


No. 

Names o£ places. 

Water-works 
original and 
special repairs. 

Water-works 

maintenance. 

Drainage works. 

Other works. 

Total. 



Rs. 

Ra. 

Rs. 

Rs. 

Rs. 

■ ♦ 

1 

Agra ... 

37,264 

1,49,711 

4,073 

3,219 

1,94,267 

» 

Allahabad 

1,10,738 

1,60,640 

16,157 

... 

2,87,535 

3 

Benares 

6,640 

2,61,500 


6,052 

2,74,102 

4 

■ 

Cawnpore 

i .« 

3,97,339 

2,570 

. 


3,99,909 

s 

Lucknow 

11 ,00,000 

2,28,014 

5,30,140 

... 

18,58,163 

6 

Meerut 

3,315 

44,910 

... 

... 

48,225 

y 

Mussoorie 

69,892 

49,207 

... 

... 

1,19,09.9 

■ , 8 

NaiaiTal 

369 

84,586 


6,53,058 

7,38,018 

. 9 

Debra Dun 

... 

7,115 

17,492 

... 

24,607 

10 

Jhansi .... 

■ 2,983 

15,297 

... ' 


18,280 

n 

Slirapur 

10,000 

18,412 

... 

». *. 

28,412 

12 

Muttra 

• 

10,263 

28,867- 

18,000 


57,130 

IS 

Dcoband 

... 

4 tn 

9,982 

... 

9,982. 

14 

Sardbana 


» a • 

2,144 

.. , 

2,144 

U 

Gain Qokaraanath... 

9,422 


' ’• • •• ’ " 

19,931 

29,353 

16 

Sburja '.. 

\V , 1 -- -b: 


569 

,. 

, 569 

IT 

Xagina 


... 

8,461 

Ms 

. 8,461 

18 

Hardw'ar 

2,337 

... 



2,337 

IS 

- • 

V- • •• 

.•■■•' v'.v .■;': -:i<: 

Moradabad 

r ■' 

AV: \ . 

4,134 

•v. . -• ' •’ 

'■ \ . . . : ' 

' ■■•'■■ ’ 

• *4 

46,656 

'■(ffPfffj. 

j§ 

50,790 

y ) '■$'■}$$!. .ff-M l f V >•::. tli 

V^l t j 5 ^ ^ ; >T d 

''T ' . ^' "r> , ' , 

•V ' ' \ r* ; ■;? "■» 

. if , ’ -.< f\> '; 


■ -,4 .' - ■ . . 

E ' , * 



'/ % , ‘ o*' ' , r if 





‘l , J 


’,.,\ 

Sjifliv^ id-’ -' t'~l' i' - t *.. ;f 

‘ ;** s ‘ f r,],-; 



■ 


§?!$&$' W§ Ifllfll 

Total ... 

ii "~ i,, " iii "t.i'n»'..»iii .,„r.l 

13,67,357 

. 14,45 598 

' , ‘' - • Tfbai V. i}'f ' 

6,56,253 

5,82,260 

41,51,468 


'■>;‘-^ -i v [ 'CP . •! •• ' l ’ , rt 
p,,, ■'-\P 
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APPENDIX No. VIII. 

A.'-Lid of projects finally sanctioned during the year 1921-22. 

Amount of estimate. 

Rs. 

Agra: Water supply, additional mechanical filters ... ... 1,08,170 

Allahabad: Unfiltered water supply (revised estimate of Daraganj 
raised reservoir) ... ... ... ... 19,598 

Allahabad: Magh Mela water supply for 1921-22 ... ... 12,329 

Banda; Tube wells in District Jail ... ... ... 13,084 

Debra Dun: Water supply improvements ... ... 291 

Do. Arhat Bazar drainage (Revised estimate) ... 21,000 

Do. Drainage estimate for providing hydrants and hose 
to water flushed latrines (revised estimate) ... ... 2,544 

Firozabad: Tube well supplementary estimate ... ... 2,950 

Fyzabad: Water supply ... ... ... ... 9,93,890 

Gola Gokarann&th : Improvement scheme *** ««« 88,749 

Do. . Water supply ... ... ... 30,239 

Oobaidhan: Trial bore with masonry cylinder ... ... 10,972 

Hardwar: Water supply to pilgrims at Adh Kurnbh Mela ... 5,91*2 

Lucknow: Water supply re-organization (alterations to settling 

tank no. 1) ... . ... . ... 3,098 

Lucknow. Water supply re-organization (filtration plant) ... 4,17,165 

Do. Baadariabagh water supply ... ... ... 16,382 

Do. Extension of water main on Clyde Road... ... 3,291 

Do. Sanitary fittings for Hazratganj police station ... 17,336 

Do, do, Executive Councillor's residence 11,393 

Do. do. residence of the President of the 

Legislative Council ... ... ... ... 13,888 

Junoknow: Ghainc-helice pomps ... _ . ... ... 924 

Do. Sewage pumping station, treating with Novoid powder 
the floor of the pump well ... ... ... _ ... 1,102, 

Lucknow : Sewage pumping station and farm (revised estimate) 9,33.063 
Meerut: Tube well no. 1 ... ... ... ... 15,808 

Nagina: Drainage improvements (revised estimate)... ... 38,357 

Naini: Sewage farin survey ... ... ... ... 1SQ 

Nimsar : Drainage scheme ... ... ... ... 45,821 

Kamnagar: Water supply improvement ... ... _ ... 28,592 

Do,' ' do. do. (supplementary estimate) 3,608. 

Rikhikesh: Special repairs to storm water drain and sewor ... 2,192 

Shahganj: Drainage scheme (revised) ... ... ' 73,85(5 

Saharanpur: Trial bores across Krishni river ... ••• 2,371 

Total ... 29,07,625 



B,— List of projects submitted but not sanctioned during 1921-22. 

Aligarh: District Jail tube well ... ... 

Allahabad: Retesting the polo ground tube well 
Do. Sewage farm project 
Do. Independent tube well in Alfred Perk ... 

Bairampur: Drainage scheme (revised) .... 

Baldeo; Drainage and Khirsagar tank improvements (abstract 
estimates). T.:*,'; '.■•fjC.f' A 

Scheme A.—(With canal supply);,.v :, i. 

Scheme B.—(With tube wol l supply) • A ... ■ ' **• 

Detfares; Water, supply And electricity scheme : (preliminary 
;s^proposals).; - .VCywD, 

Bijiio.r ; Drainage- water supply and flushing scheme - ... 

jDawhpore'iSSwagh farm (rough forecast) •• :. ■■'■fi/frf 

po. Overflow at the junction of old and new intercepting 
"e'lahlyeifi'ASj;; vA/tAfiAe .■'■■■''-vk.' :; tt -■* /wy y : W'—: 

Oawnpare: Water supply and sewerage connection perfuming' to 
Industrial School 

Dehra Dun : Water supply ... ... • • 

Fiy&s&bati t Test pumping tuba weli ^ o j.* 

Fyzabud: Circuit house sanitary fittings ... ' • **♦ 

Oobardhan : Tube well with masonry cylinder ... ' *'<* 


87,770 

1,12,967 

46,43,237 

1.77,000 

10 , 60,000 

1,284 

' 40.000 

11 , 15,714 

' 2,mo 
60,000 
25,287 
’ 5,815: 

88,19,407 
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Hs« 

Brought forward ,,, 88,19,407 

Haldwani: Water supply improvement ... ... ... 26,103 

Kburja : Drainage improvements ... ... 29,9(38 

Lucknow: Water supply re-organization, distribution system ... 20,86,927 

Do. do, do, clear water reservoir. 


generating station 


... .... - - 19,59,953 

Lucknow: Tr&na-Gomti drainage scheme ... 15,13,643 

Do, do. sewerage scheme ... ,,, 6,00,000 

Do. do, do. (right tank of Gornti river) ,,, 24,301 

Lucknow: Bandariabagh sewerage scheme ... ... 4,11,793 

Do, Temporary work in the sewerage system 4,686 

Lucknow : Water supply for Indian Girls’ School ... 2,687 

Lucknow : Sanitary fittings for new Butchery Road ... 1,27,175 

Moradabad : Drainage improvements (supplementary estimate for 
constructing a 50" circular sewer in front of Sheikh Muhammad 
Hussain’s bouse) ... ... ... 8,110 

Moradabad : (2nd revised estimate for flushing scheme, tube well) 27,518 

Muttra ami Briudaliau Electric Supply: (preliminary proposals) 

Scheme A ... ... ... ... ... 12,87,543. 

Mussoorie : Sewerage, Happy Valley Section (preliminary pro¬ 
posal for sewage disposal works) ... ... ’ ... . 39,163 

■Naini Ta!: Sanitary fittings for Ramsay Hospital— 

1st Alternative ... ... ... ... 38,468 

2nd . Do ... ... ... A. 29313 

Tilibhit: Drainage scheme ... ... ... M1 8 00 000 

Do,- Wate'r supply ... ... 3,’ooiooo 

Rampnr *. Storto drainage ... ... .... tti 20 686 

Rikhikeah: Rough estimate of various sanitary measures (pi'elimin* 

_ ary proposals) ... ... ... ... ... 4,14,445 

Roorkee: ISew water supply to Thomason Engineering College 1,78,735 
Baharanpur: Hydro-Electric supply ... ... 13 32 352 

Tundla ; Salving 12" casing pipe .. . 4345 

Type design of Dried Meat Factory ... ... ,„ 80341 1 


1,27,175 


8,110 . 

27,518 

12,87,543. 

. 39,163 

38,468 

29,813 

8 , 00,000 

3,00,000 

20,686 

4,14,445 


Tundla „• Salving 12k casing pipe ... 

Type design of Dried Meat Factory ... ... ”, 

Ujham: Drainage and flushing scheme (revised preliminary 
proposals; 


4,09,498 

205,77,660 


ewiM*" *'»»»■•“* l.M •—W 

ofschsiYies %7id$V'pvefi{tvaiioTb with (he approximate estimated amounts. 

Approximate amount. 


Allahabad: TJnfiltered water supply (revised scheme) 
firindabau: Drainage .... 

Do. Water supply 
Fatehpur-Sikri water supply ... 

Goia-Gok&rannath. water tight-steining well 
Hathras ; Water supply (preliminarypropoBal) 
Kaimganj: Drainage scheme 
Kosi : Tube well (revised estimate) 

Moradabad : Flushing scheme (revised estimate) 
Meerut: Drainage (preliminary proposal) 

Muttra; Drainage (revised estimate) ... ' 

Murnffarnagar: Flushing scheme ... 

Naini .1 al: Hydro-Electric Scheme (reyised estimate) 
Sskandra: Tube well (revised estimate).., - 1... 

- :-:7:: ; 11: 1 ' cfidtal ’ 


Ks. 

2,78,000 
10 , 00,000 
4,00,000 
1 , 11,000 
15,000 
8,50,000 
1,50,000- 
23,400 
2,50,000 
35.00,000 
13,00,000 
1,78,482 
.. 20,73,387 

53,000 

.. 1,01,82,219 
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Twenty-sixth Annual Hepori of the Sanitary Engineer to Government 
United Provinces, for the year ending 31st March, 1921, 


Establishment .—The post of Sanitary Engineer was held throughout the 
year by Mr. Gh McO. Hoey. 

The following officers were employed in the Sanitary department under the 
Sanitary Engineer 

(1) Mr. 0. F. Hunter, Executive Engineer, held charge of the First 

Sanitary Division, Saharanpur, throughout the year. 

(2) Mr. S, jE. Platt, Executive Engineer, held charge of the Second 

Sanitary Division from 1st April to 13th June, 1920, and from 5th 
November to the close of the year. During his absence on leave 



Agra, 1 Allahabad, Benares, Cawnpore, Lucknow, Meerut, Muaaoorie, .Maim 
Dcihra Dun, Muttra, Saharanpur, Mordabid, Gorakhpur, Bareilly, Rardw&r, 


■ i am, 


®§|ip Ra, 

' 86-n 
■ 209*81 
210*04 
9 10 


Ksymmciin* on origi aal works by Saint ay Et « waff 
icpemliu ;c on Ware 0 rlss J aaatfei anec- 
O it of Simmy Engineer's rVy.unmt, .. 

?■<•<<■ j-salfefld . reDm-re- ■:r.v;---vy , y- :h. ■' 

on real 


Mr. Mohammad Ishaq Khan, Assistant Engineer of this depart¬ 
ment, was put in charge of this division. 

(3) Mr. K. Chattopadhya, Assistant Engineer, held charge of the Third 

Sanitary Division, Luoknow. 

(4) Mr. J. N. Mittra, Assistant Engineer, held charge of the Well Boring 

Operations Division throughout the year. Mr. E. W. Clarke 
worked as Personal Assistant to the Sanitary Engineer from 1st 
April to 30th September, 1920, on which date he was transferred 
aa Executive Engineer, Debra. Dim. Mr. Raja. Ram, Assistant 
Engineer, worked ae Personal Assistant from 21st February, 1921 
to the close of the year. 

Mr. F. J. Mallett, an experienced Mechanical Engineer, joined this depart¬ 
ment on 28th December, 1920, with the rank of Superintending Engineer. 

The following Assistant Sanitary Engineers also joined this department on 
28th December, 1020, and were posted to the divisions noted against their names 
feptai,, «». Leahy J ^ Sanitery Kvjsion . 

Major F. D. Tunniclifie; ) 

Captain I. Walker f Second Sanitary Division. 

Mr. G. K. Pillai j 

In addition to the two Assistant Engineers in charge of the Third Sanitary 
Division and Boring Division, 9 Assistant Engineers, 1 Upper Subordinate, 9 
Temporary Upper Subordinates, 2 Mechanical Upper Subordinates, 41 Lower 
Subordinates, 48 Draftsmen, and the. necessary clerical staff, accountants^ and work 
je&tabhshmehiwere.employed m this department, ;' " ,yy., I,"'' : :.l .1, 

The following stations were visited by. the. Sanitary Engineer during the 

Tub. .... . .. ... ......_ ..... 

and Deom. He also visited Delhi to see sanitary works' of interest there, Ajmer 
to "advise on drainage questions, and Calcutta to attend the Inaugural Meeting of 
the:; Institution of Engineers flndia), ■ ■ 

.Expenditure . The sum. of Bs. 8,40,701 was spent.on original sanitary contri¬ 

bution works and IL 10,42,694 on maintenance and repairs of open water-works 
atftder. Sanitary Engineer’s supervision;- ' A , ■ , „ , ' 

The increase of work in the branch, is,illustrated by the ME win - comparison 
of work done in 1914-16 and 1920-21:— 

1 ‘T I . < 1 ' * i 1 ' ' ", * ’’ '■ 1 ' , 
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It has been laid down as a sine qua non with this branch that .establishment. 
cha'TC's .must be covered by fees. In order, therefore, that some continuity may 
exist"in the entertainment of staff for this branch a programme of sanitary works 
spread over a period of six to seven years has been drawn out in collaboration with 
the local authorities. . This programme comprehends drainage, water-supply, and 
electric supply works and aggregates over Rs. 3 droves in value. 

Records of water supplied in these provinces for a period of the last seven years 
shows that an average increase in consumption of water-of 23 per cent, has taken 
place which is equivalent to about dk per cent, per annum. A greater, increase 
than this would have taken place but for the limited Capacity of many of the 
stations, accidents causing stoppages, and coal shortage. The increase in future 
will probably be at a still greater rate owing to the rapid development of industries 
and drainage works under construction. 

The increase in .running costs over the same period is normal in the case of 
Benares, Cawnpore, Lucknow, and Agra bub remarkably abnormal in the case 
of Allahabad. 

Most of the water-supplies are being run at a heavy loss and there is a 
general reluctance on the part of boards to increase water rates and water- 
charges in order that running expenses may be covered. 

Suggestions to such purpose are generally met by the naive response that 
the supplies are already inadequate and that the public will therefore not stand 
increased rates. Lucknow, Benares, and Naini Tal Boards have, however, agreed 
to increase water charges. 

The cost of water to the various boards, as calculated in Appendix J, does 
not take into account numerous grants-in-aid afforded by. Government. Had loans 
been given the cost of water in every case would be .appreciably higher. 

During the year two Diesel engine crank shafts failed—-one at Agra Water- 
Works and the other at Allahabad Sewage Pumping Station, the causes, in all 
probability, being due' to wear in the- main bearings. A crank shaft is expensive 
to replace now-a-days and all the boards where Diesel engines are used have been 
recommended to purchase special micrometer gauges for regularly testing the 
adjustment of the bearings. 

OPEN WATER-WORKS. 

Periodical analysis of water supplied at the various open water-works 
shows that the supply was of uniformly good quality, except at Allahabad where 
the filters have been neglected, and. at Muttra, on one or two occasions, where 
there is reason to think that workmen contaminated the well. 

Agra.~- Except for the accident noted above, the plant has been maintained 
in good, running order, the mechanical filters have worked satisfactorily and a further 
consignment of spare parts has been received. The new Beiliss seta have been 
erected and set to work so that the public in Agra will now experience an 
improved pressure in .the supply. The Agra Water-Works is one of the most 
efficiently managed in the Province. 

Allahabad.— In Allahabad both Karelabagh and Khusmbagh stations have 
not recur, d the attention necessary, where a public supply is in question and (ho 
Board’s attention has been drawn to the state of affairs on m « cb m m <, < * i 0 n 
Owing to toe aonormal iai! of the Jumna water level the unfilterod supply had to 
be maintained-by temporary plant on the river bank. . The scanty filtered supply 
v/as ouppieiiioosed^by ..pumping from the: Thornhill .Road and'Daragauj Tube 
-Wells, me. Boring-Division providing the-necessary plant and staff. - 

• On 19th August -an -air vessel on the suction of the Beam Engines burst 
*mi sus eplaoed by a temporary arrangement. The coal stock wa at times 
i . J h u u mdm ictml and bin. foi coal ortamtj cm Icau fa m b.< 1 

factories the water-supply,would have been stopped. , -:' : 

■ , ImKaryg.«"-Ine eomutiuu cl tho old .pianij lias, been greatly improved and 

06 tins SocifS trialing ing the works, Minor repairs offecfcitig oonxtoitxj 
wsm carried out dcnartmerita^ly resulting iu a saving! to the board. Reasonable 
precaution^ bays aeon t&ksu to fnamtaiu: the plant pending the 'xc-brgaui'isatjbu 
■:pi'fthebsupply,rb : y f ;; ';/ - y - - .—vgcdSl|f 



OawnpM'g.— Some friction between members of the board's staff has been 
noticed, wliioh is not conducive to the public interest. The plant has been fairly 
well maintained. At times the final filters were worked at rates higher than 
permissible owing to acute shortage. It is hoped that the board will lose no 
time in putting work in hand on the project for re-organizing the water-supply 
recently drawn out by the Consulting Engineer to the Improvement Trust. The 
board should make early arrangements for entertaining additional - staff to • pay 
more attention to waste prevention. 


Lucknow.-WL he shortage of water here is also acute, specially in the Bandaria- 
bagb area, but the plant has been maintained in good order and sufficient spares, 
have been provided to permit of the existing plant carrying on until the supply is 
re-organized. 

Meerut .—The machinery at Bhola is as usual in fair order, and steps 
have been taken to maintain the water turbines until such time as the Tube Wells 
and Hydro-Electric Supply are completed. Water hammer is liable to taka place 
in the long rising main during stress of demand. Shortage of supply is acute. 

Naini Tai —Steps have been taken to keep the engines and boilers in 
working order, pending the completion of the Hydro-Electric Supply. 

As regards other open water-worbspat Muttra the demand is rapidly increas¬ 
ing ; at Jhansi and Mimpur there is nothing particular to record ; at Mussoorie 
the Shortage of supply is becoming more marked each successive season. 

ORIGINAL WORKS—WATER-WORKS, 


Agra Wafer Supply Improvements. - This work has been completed, The new 
pumping plant has not yet been taken over from the manufacturers as satisfactory 
tests have not yet been run. The St- John's reservoir, although completed some 
time ago, is not put into regular use by the board. The high zone tank is filled 
with water for emergent use ouly, otherwise the supply is pumped direct into the 
distribution system. The public do not therefore benefit to the same extent by 
the increased pressure as' was intended. This has been .brought to the notice 
of the Chairman.of the board. 

Allahabad. —Thornhill Road and Mayo Hall pump chambers have been 
completed and motor-driven centrifugal pumps are being installed The engine 
house at Daragunj Tube Well has been completed. An oil engine and vertical 
spindle centrifugal pump are being installed. 

Tube Wells.—Tube Wells at Maheshpur Utbaria, Meerut, and Ferozabad 
have nob been tested owing to the railways not being able to deliver the testing 
plant. 

All efforts to recover the casing pipes at Tundla ff?ube : Well have proved 
:^llSfiCpessful:T;fe6;Fell has been 

A tube well is being constructed at Bareilly for fcho Forest Department Wood ; 
WorliingduBtitute.:' i ■ ypy : A: 'ffWfi;: L' im:U;■ 

'MagJi-Mela Water-Supply.— As in previous years, a temporary drinking 
water supply f >' r he iVdgli MJa for one million pilgrims was provided from the 
jbaragauj Tube Well for a period of 21 mouths. This was arranged by the Boring 
Division with, a boiler and Worthington, pump as the centrifugal primp and oil 
engine could not be got ready in time. 

Edrdwar Adh-Kumbh Mela.—k temporary wabr-sttpply was also, satisfac¬ 
torily provided at Hardwar by tire Boring Division and the’First Sanitary Division. 
The supply being given for six weeks. It w a, pity '-that the' Hardyva* Water-, 
supply baa notgyet been put on a pormananfe, ba,$is. 1 

h g-The well at Gala' Gofearaunath was; handed otar to, the District. Board and; 
tools a t plant remoVe-i froxo the site 

).ve\r'i n v'dr) '<pibj - Guriy mil fw'ri joring on t r ' t ks tr tin nmr 
Goomt. t. ! i hi ow have b eu commleied, 

thanks ip the afEorte of tke Chairman,, the Lucknow water sdppty pfeoijeeh; 
has been •■approved-, sard - orders lor tha ge.nerar.mg transmission, pumping and 
filtration plant have already heed pin ad 

Naini Pal EydrO'-Ekdth Supply— Orders for ail the goneiariog and pump 

ing plant, bogetlidi vriih the iS ,: -vi- 

material, have i 

" ‘ ' ~“ staLi'on.bulldihgs’ardWfetl in hand 
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k preliminary project for Benares has been presented to the board bub 
lothinc*' difmite has yet been decided concerning the financing of this scheme, nor 
iave the Allahabad Board come to any decision concerning the financing of their 


water-supply. 

The fair project for dhansi water-supply has been presented _ to the Board 
who up to elate have not intimated their intention to proceed with it. 

The project for Aligarh Hydro-Elaetric Supply has been completed and 

presented to the hoard. , 

A survey and project is in hand for treating the Mamkarmka ghat at Benares 

which ia being damaged by the Ganges. 


ORIGINAL WORKS— DRAINAGE AND DRAINAGE SCHEMES 




Allahabad Drainage Works ,—The work at Kydganj has been completed 
and will shortly be handed over to the Municipal Board. 

Agra .—'The Board have not yet intimated any desire to proceed with their 
drainage, nor have they come to any conclusion as to how it is to be financed. 

Momdabad .—MoradabacI drainage work has almost been completed except 
for one or two short lengths, as property owners threatened damages and thereby 
delayed work. 

Cawnpore.—The Permitghat sewage pumping station Iras been completed 
and handed over to the board. 

Lucknow ,—“The work on the sewage pumping station near the paper mills 
bridge has progressed and is now above spring water level. Most of the plant has 
been received and efforts are being made to complete this pumping station as well as 
the farm within the shortest possible time but the work has been seriously delayer! 
owing to strike and railway transit difficulties. The western intercepting sewer 
has also almost been completed. 

This sewer, together with the sewage pumping station, constitutes the 
foundation of Lucknow drainage. 

Muttra — Work'on the Iloiidarwasa sewer was started in October, 1920 and 
is proceeding satisfactorily. The complete new sewerage scheme for the whole 
town is being revised. 

Dehra Dun .—Delira Dun supplementary drainage work was finally com¬ 
pleted. The latrines and pail depots were put into use and have been, working 
satisfactorily. 

The Arhafe bazar drainage has been delayed by opposition from the Arhtees, 


GENERAL REMARKS. 



ExhcrtaMonsto.more vigorous measures for waste prevention in water-hopplies 1 
have fiad.dtsapppintihg reunite. >No material 'improvement, ia possible unless . the, 
boards are determined- to prosecute; ; o5enderst y'TrA jg liw-Uylg' ■' 

The labour'troubles and the wagon difficulty on. railways have caused soriona 
delay to almost every work in this: branch. Se veral ,wdfits Rave had to -be stopped! 
for want of coal and materials which the railways could not deliver 1 and not with* 
out a certain loss, to the puhltgifyigg jUUUyiUl yly,:;;: vgw .Ug gc P; : . 

At ail the water-work pumping stations the stocks of coal have become' 
depleted anil lbs coal situation is still a source oil anxiety. 

Prcp&sak have been put .before fcbe various, coal-ootisuming boards to appoint 
a Goal Supply Committee with a view so ensuring a regular supply of good quality 
coat, at reasonable r&tesgto all boards represented 1 . . Under existing arrangisiaent'g 
rin 'words cm n the hand 0 coal contractors and are soppiiud nifb muai 
Luo ( in I v bun ray pmpe- neons of redress. Thu boards 1 v,n lion m«>so i 
’ a. v uh d? dt speeinoafien^ and terms of ooutrpci for thiripinooru and Severn,! have) 
already Mon steps on the lines suggested. ' 

, % a ^change value of the rupee has caused much work in revision 

1 m r m > 1 e-'unis.ms and the works at Nairn Tal and Lucknow are uonsnln bb 
affected Ip 1 ho excesses ’thm? caused. - - ' 'N 

P* "em-Uoc of the newly-joined specialist officers to ills branch has 
>i uin brought boat a inmked iiupvoT«-rjent in the quality and quantity pi 
tatted out; The subordinate Staff requires strengthening in view of fcho wm-k 
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The concentration of all the division of this branch, in a central office at 
Lucknow or Allahabad would make for greater efficiency and proposals have 
already been made to this end. 

Sanitary Engineer has to thank the following officers for their efforts during 
the year:— 

Mr. S. E. Platt, 

Mr. J, N. Mittra, 

Mr. K. Chattopadhya 
and Mr. Raja Earn. 

The following members of the staff have also to be commended for their :seal 
during the year 

Babu Lajpat Bai, 

Babu Balram Das Dhawan and 
Babu J. N. Ghtutfcuck. 


Q. McC. HOEY, 

Bmitary Engineer to Government, 

The 15 ik Mag, 1921. United Fr&vimm 
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APPENDIX 




Statement of operations 



. 

Particulars. 

Agra.. 

Allahabad. 

Benavasv 

Cttwn])oro. 


Populcti'iO'il, 

By census of 1921 in municipality 

163,002 

144,103 

195,783 

191,464 


Ditto Cantonments ... 

22,044 

11,867 

4,210 

21,580 

**> 

Oi 

Number of inhabitants drawing 

185,046 

155,970 

196,885 

191,468 


their supply from mains.* 






Consumption of water. 





,.<l 

During the year including canton- 

1,385,131,000 

1,148,206,000 

2,343,753,000 

2,127,550,000 


merits in gallons. 




5,828,904 


Daily average, including canton- 

3,794,879 

3,145,769 

6,421,241 


merits, in gallons. 




7,019,572 

6* 

Maximum daily average in any 

3,877,981 

3,678,021 

6,792,253 


month, in. gallons; 




302,159,844 

7, 

Water used for irrigation and 

146,559,0.00, 

211,969,000 

34,456,000 


manufacturing purposes, in 





8. 

Water used for domestic purposes 

1,238,572,000 

936,237,000 

2,309,297,000 

1,825,390,156 


in gallons. 





9. 

Consumption per head for domestic 

IS‘25 

16*44 

32*1.3 

.26*12 


purposes, in gallons. 



*47 


id. 

Consumption per head for trade, 

2-16 

3*72 

4*32 


in gallons.' 


l 




Total 

■ 

.20'41 

20*16 

32*60 

30*44 

■■ ii, 

Daily ; average for cantonments 

290,450 

*278,079 

2,203 

46,620 


alone, in gallons. 

12. 

Number of house connections 

20 3 

69 

219 

803 


during 192.0-21, 

Number of metered connections.,. 



7 House meters 


■13. 

itt/.'T : ; 

*299 

35 District , ( 

53 


Annual receipts and charges. 





.u. 

Maintenance charges rupees 

1,56,400 

1,-23,808 

1,55,515 

2,08,686 

15. 

Cost per 1,000 gallons consumed 

1-807 

1*727 

1*061 

1*531 


autias. 





10. 

Cost per .1,000 per 100 fact lift 

-959 

*957 

*615 

•883 


annas. 





27, 

Cost of water per 1,000 gallons 

3*213 

■' *1*727 

1*883 

2*010 


including interest, and sinking 
fund charges. Annas. 






Lift of pv.mp. 

TV .":■ : i’'; • ";y£ 




IS, 

From river to settling tanks 

40'00 feet 

.118* 50 ft, 

96*20 ft. 

107*20 ft. 

1$. 

From filtered water' pumps to ■ 
lows distribution. 

142*40 V 

,01*92 .; 

76*32 „ 

. 73*26 „ 

V : / 

Total lift : -v/r 

188*40 „ 

18.0*42 „ 

17*2-52 „ 

182*46 ,, 

. *' 

Income from waler-works. 

* : y. .• r.N\ ■ . v 




■20./ 

Water; rate recovered during the 
year. Rs. 

U 9,695 

1,58,048 

1,76,359 

1,57,810 

21; 

Sale of iyater and-other receipts Rs. 

77,025 

39,905 

8,614 

1,07,130 . 


/ Total income Rs. 

1,97,320 

: ,; \V •••' '* ,*, ’ 

1,93,043 

1,84,973 

2,64,940 


'%!: 







dwrmg the gear 1020-21. 


Lucknow. 

Meerut. 

Mnssoorie. 

Naini Tsl. 

Itehra Dun. 

Jhaiisz. 

j. 

tilirzapnr. 

Muitta, 

219,709 

77,711 

12,895 

16,517 

33,476 

50,556 

55,0.32 

42,708 

23.844 

44,856 

2,346 

602 

Nil 

15,076 

Nil 

10,235 

177.935 

122,567 

12,000 

.17,319 

33,476 

25,000 

33,400 

42,70S 

1,348,323,000 

554,143,000 

70,982,000 

53,479,000 

- 

65,910,000t 

50,722,751 

f 

159,764,000 

t 

220,034,000 

8,694,035 

1,518,200; 

104,471 

146,517 

180,575f 

138,966 

, 437,709 

602,832 

4,175,166 

1,780,852 

246,524 

234,711 

180,576 

180,275 

467,7QS 

807,488 

52,098,000 

11,530,000 

Nil 

438,010 

Nil 

478,635 

17,029,000 

" 22,90,000 

1,286,230,000 

542,013,000 

70,982,000 

53,040,990 

05,910.000 

50,244,124 

142,735,000 

217,744,000 

19*96 

12-12 

16-20 

8*39 

5-39 

5*50 

10*18 

: 13-96 

•80 

•26 

... 

•069 

-■ V V; 

*05 

1*21 

:7 : /7i4 

20 *76 

12; 38 

16*20 

.7; 7,. 8." 45..,, 

5-39 

5*55 

11*39; 

; .. 14*10 

352,740 

7,73,450 

1,128 

3,663 

-Nil . 7 

17,843 

Nil 

Nil 

7 7; 15,184 

33 

356 

' 256 

16 

16 

116 

345 

281. 

34 

357 

230 

. 14 

; 7;;. ;7 4 

506 

15 

1,33,386 

7. 42,370 

;! ,;V; 777 ;, ;777 egguj247 

7l ; 7-i7 : ';"80j2197 

■;77.7;§i265' 

15,383 

7,6-57 

30,060 

2' 176 

1-223 

77'7;'7'0 

''7::7,^:;A7;;;^bo; 

iM. 7p 

77k;' ; ' 47857; 

. ‘766 

2-186 

1 : 1*255 

k:7;' : 77‘^ 


: A7aS^77?“#ttS7 


2 • 77 

Nil 

1*593 

■ 3'598 

/. 2-468 

15*715 

54 • S8 - 

7AA73-582 

6*12 

. S‘Q7 

2-9,82 




k.vkkr : 


r\ . * *- 1 

T .;’. 

Tv:-.'N'7i^u!''Lv , ;'''N' 

: j..; 


W:SSbS 

$2ji ■ ■ 


■ ■< j 


. ■ ;; 

108‘GO ft:. 

15-10 ft, 


H, L 1141-00 ft 

' Vi 



-f/N; -6;i| 7 

fulfill k. 

1.14-28 fit. 

Main pump J ,700-00 ft. 

L. L, 439*50 ft. 

Gtavitj ... 

174160 ft. 

Gravity .... 

11|*2 ft. 

173-80fV 

: 129,44 ft. 

Auftliary 0.00*00 ft. 

L. It. 2(84-50 ft.' 

Rujpiy ... 

174-60 ft. 

Supply ... 

■ 137*2 _fh 
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APPENDIX No. III. 

Statement showing initial capital cost of subsequent extensions and improvements incurred 
on water-works in the United Provinces to the end o/Slst March, 1921. 


Water-Works Stations. 

Initial capital 
cost- 

.Cast of subse¬ 
quent; exten¬ 
sion.-?. 

Oast of erte.n- 
siOD3 daring 
the year, 

Total. 


Ks. 

Ks. 

Ks,. 

Rs. - 

Agra 

11,70,761 

• 

17,84,786 

. 91,687 

30,4-7,234 

Allahabad ... 

16.24,031 

8,51,584 

: 

19,809 

i 

24,95,454 

Benares ... ... 

25,61,881 

8,04,884 

^ Nil. 

33,O0 : i o5 

Cawnporo ... 

14,44,570 

10,65,564 

27,188 

25,37,302 

Lucknow ... ... 

15,1.5,736 

8,92,546 

57,913 

24,66,195 

Meerut ... ... • • ' 

7,51,710 

54,078 

1,310 

: 8,07,095 

Mussooree ... ... ... 

■ 4,79,754 

2,12,871 

22,770 

7.15,395 

• • 

NainiTal ... 

2,47,000 

4,21,826 

613 

6,69,439 

DekraDtia... ... ... 

97,241 

, 88,629 

■ 17 

. Nil. 

: " ! Lsostts: 

Jlimpur ... ••• 

6,29,508 

42,155 

. Nil. 

6,71,663 

Jkansi 

96,556 

Cl,521 


1,58,077 

Muttra 

5,17,288 

7,134 

’ 13,228 

5,37,650 


APPENDIX No. TV. 


Statement showing rate of filter at ion and results of water-works of the United Provinces, 

during the year 1920-21. 



■.i 




Bute of filter,-ifcioD in gallons pet 
square loot m 2d hours,; 


Ohoinical analysis. • Bacteriological analysis. 


Mecha¬ 
nical 
'IfilitA :• 
sainples; 


Kuinbet of Number 
tub* sent to , dontilaiflg' 
Gill'inic:il uVBt too 

Exifiiiner, colCmes. 


Municipalities, 


iMasiinun'i, ’.liumiutti. Average. I Good. Bad. ifotol, 


A"abated 


Luclaiow. 









■a— 

— 

lllllllfll 


Umi engine. 

Designed for 283,140 
Maximum 338,238 
Average 288,470 


ttiingfun ISO H, ?. 

Dgsigiwijjsfuisl^'OSo 


| teaxurialii:-',; . 156,000 
[Average • 144,000 
Two Beiliss and Mor- 
e<ni designed fur 
150,000 gallons 
■ taefa. ' ■. .■.■1.1 


dumber of rising mains, 


h of rising main 


• 5 aod 1*75 mlesj 
respectively. / J 


3r8.miies : 0!drising main4,7.27' , 

■ . ■■ 'New ,, „ 4,100' (‘32 miles 


28" ami 18' 


Both 24 " Each 20 ' 


rag’ (.inks 
uika ... 


&ieh WxlSVl ‘ Each 280'*180',4011 


Details of pumps fillers, tanks, resmmrs, rmng mams, etc,. 


Oojwnuptioti of water per ] 
s.pita, in gallons per diem, j 
Number oi iululutants ■ 
dwring their supply of 
’i/iip-r from the reams. 
Water uso l for irrigation 
■sad waini featuring purposes. 


Agra. 

AiliUiabidL 

Buuares. 

Oawnpora. 

20 ‘41 

20-16 

82-00 

30 * 44 

185,046 

155,970 

100,885 

191,468 

146,559,000 

211,969,000. 

34,459,000 

. 

302,159,844 

Horizontal pumps 2 Beam Engines IO 2 J 

2 Horizontal En-, 

2 Engines each 86 

each 28 H. P. I 

il. P. each, j 

gines each 120 H. 

H. P. 


Designed for 84,000 Designed for 126,000 Designed for 252,100 Designed, for 187,500} 

Maximum 96,000 Maximum 154,961 Maximum 234,388 Maximum 187,500 

I-Averago 78,000 Average 114,862 Average 176,423 Average 154,461 
jl Worthington low L Triple Expansion 1 Worthington high'2 Engine 10t) If. P. 

| duty pump. Engine 120 H. P. duty pumping Designed for 217,500 

j Designed for 120,000 Designed for 191,000 engine 235 H. ?, Maximum 235,000 
Maximum .132,000 Maximum 192,000 Designed for 500,000 Average 208,580 
leverage 102,000 Average' 156,250 

' jl Diesel Engines ' Average 882,710 

j 55 11. P. ' 

' I Designed .for 180,000 

•Muxiiriuia 2.28,000 . •' . 

jAire'rago 192,000 

5iy Pdirur --of pumps' par. hour' 2;' Beam Engines. 2. Beam Engines 4. Beam ' engines Two engines each 80 
iagallcinf);at filter. | each 100 H. P. each of 185 H. P. each of 120 H. P. H. P. 


Designed fur 192,000 Designed for 223,300 Designed for 450,000 Designed lor 187,50(4 

Maximum 200,000 ... , , 

Maximum 265,000 each set (2 engines) Maximum 187,500 

A.verage 180,000 Ave rage 188,453 Maximum . 357,458'Average 171,180 

-t V-r - . • a 11 t I ‘ . „ ... . j~\ • 




in 






••VS; 




i^^PPp 


swww? 

*■ •: i'A • *f ..' 


t» the water-works of the United Provinces for 1920-21. 


Lnclnow, 


MusEOoreo, 


Dahra Dun 


Aiirz.ipur, 


122,567 


33,476 


177,93; 


12,0001 


38,400! 


25,OO0| 


52,093,000 115,30,0001 Nil 


438,010 


17,029,000! 


22,90,000 


2 Engines of One. engine ol fa) Main 
.130 H. P. 26 H. P. pump fie- 
each. signed for 

10,300. 

D e s i g n c cl Two turbines Average 
for 187,500. 90 H. P. 10,000, 

Maximum Designed for 
188,237. 72,000 

Average Maximum 
178,517, 61,985. 


! Compound! 
piston pumps! 
each eapabtej 
of discharg-j 
ing 3 3,2001 
gallons perl 


Lake station 


2 Diesel of 100 
II, P. crude oil 
engines and 
dynamos. 

2 Motor-driven, 
centrifugal 
pumps' to deli¬ 
ver GO,000 gal¬ 
lons per hour. 
Actual dis¬ 
charge S4,00f) ; 
gallons per 
hour. 


Designed for' 
14,355. 

Three engines 
each 31 H. P. 
No. 1 Engine 
plunger 5" 
13, 104 gal¬ 
lons. 

No. 2 Engine 
34". 5,160 

gallons. 

No. 3 Engine 
34" 5,160. 


(h) Auxiliary 
pumps. 
Designed for 
4,800. 


3 Engines of Second lift, (a) Main 
110 H. P. pump dri- pump (nrot- 
ven by same or driven 
power. ■; !;. design; 

ed for 150 
H. I J .leach. 

Designed for Designed for Auxiliary 

06,000. pump (mot¬ 

or driven) 
two design¬ 
ed for 23 
H. P. each. 
Average; ;-i,v 

30,327. - vTIo;,.: A 


Maximum 

50,611. 


M ax i mum 
not known. 
Average- 
178,000. 


5 1 Gravitation 


. fAyarpatta 
•1)3 miles. 
Murray ; Tonnocliy 

springs '-66 miles.! 

( 000 f el P Igriii ’34 

•main — John Mao- miles. 

50'. k i u non Inter 

s p r i u g a Chcena ’ 49 
, 1.400'k .... miles; 

00; n. Infer-Ayar- 


■j mam 
18,292', 













Details of pumps, filters, tanks, reservoirs 

. rmncf mams, etc . . 

V.-,:iwhts. Agra. 

Alkhabad. 

Benares. 

OawnporG, 


'i2„ Number of-filters j v-fl mechanical 6 8 i 

r , wwftUew ... ! ^200'X100' 20Q'xl00' 200'xH>0'x6’~43 r " 200'Xl00' 

l " J ' ■ ri7 ■ j 0 o 9 9 

1 jt •Viai*L& fr TO t (Vi .reservoirfii ^ ^ . 

,V Si;’f-nfYhW. reservoirs,., i 103'X105'X 10' Each 160'X 10:3*3' 178*' x 148*'X12' Eaoh 135' X 106$' 
. 1. X UV X12' deep. 


200'X100' 200'X100' X6'~4J" 200'X100' 
2 2 2 


Capacity of fj. W. reser- 
roiis in gallons, 


676,000 each 1,240)000 each 


1,854,068 Each 953,300 


17.. Number of service reser¬ 
voir* or stand pipes. . 


! 

IS. Size of service reservoirs ! 1 66' dia.X 11*' GO' dia, x 11' deep 60' dia. X15' deep Balancing tanka 

j deep. 50'—6" nigh x 36' 

12 20' dia. X 50' dia. 

| deep. 50'—6" high X40’ 

j ■ .dia.' -Y ' i- 


ill. ' Capacity of service reser- j ' .438,000. . 194,000 gallons 


2 200,000 • • each 


265,000 Holds 318,C37 and 
■. 392,700 gallons 

To ; : oiespddtiiydly, . 





One-tap a tar d- ' One-lap stand- : 

pass - ■ ... 197 post .144 

. -Two-Sap. stand- Two-tap stand- 

: post i of ■'!" _ posts"; .... ..p59; 

79 Tour tap stand- 
t'oa-hp rvaad nob" .,70 
S»n» each | Waste-not cocks 13 

' ’ six* ... 42 Pash cocks ... 18 

X - .; , 'j.Wall boxes - 7.' 

. ' Bit cooks of ; |" ' 6 


One-tap stand- One bp ,tajvl- 

' post ...215 post ' ' ... 59 

Two-tap.stand- Two-tap stand- 

posts ...108 posts 5 2 

Four;tap stand- . . foui-lap .land- 
posts, ... 80 posts ' . 90 

Tup stand-posts 5.5 
.< Bdfefitbg platforms 

if 1 " 1 fi{ [ ' f 1 , h "i i i * 

■IvT S'- ' ' x 1 ' < * v*T ’ 4 , ’’ ’ ^ 1 !/ . ' " r ' r ' '■ 


( xiii ) 


jSTo, V. 


jjp the water-works of the United Provinces for 1^20-21—• (concluded). 



fettpHBRB 




Muaauorie 


Meerut 


Ninai Tai. 


Jhansi 


Dsin'a Dud 


Miraapnr, 


1 chlorine 
plant. 


2 X (40' x 45' x40'xfi 
25'XS') at W. W. 

1 X (SO' X station. 

20' x 8 '). 

1 X (80' X 
24'x 6'). 

I of 70'—4 
X3S'xU. 

2 of 

50,000 each 
1 of 30,000 
1 of 72,00 
1 of 204,000 
18 Iron Ser¬ 
vice Tanka 
110' x 10' 

X 4', 


Each 105'X 
107' x 12' 
deep. 


48' X 524' X 
V deep. 


67,500 


798,500' each. 


110,600 


82 Small ser¬ 
vice reser¬ 
voirs aud 6 
large ser¬ 
vice (auks. 
Small ser¬ 
vice tanks, 

32 of S'x3' 
29 of 2'-8" 
X3', 1 of 

4^ x 

3 of 4'x 5' 
and 17 
square 
tanks (i' X 
8' X 4". 

La r g e 
Service 
tanks: —- 

1 of 30' X 

13' x9’ 5'. 

2 of 22’5'X 
13-33'. 

I of 29-5'X 
IS'xO’o" 
i of 2C'X 
10', 1 of 
1 S' X10' - 
Total capa- 
; city ; ’t of 

reservoirs 
, 32,200 pil¬ 
lions. Total 
capacity of 
, l a i’ eg- s 
s er 

resemara 

Inns. ; 


Service 
reservoirs 
holding 
193,225 

gallons, 


Each 25' X 
.34'. 


9 8' X 4' X 
4'. 


40' X 15'X 

8 '. 


fOO'x75'X 

H', 


100,000 gal¬ 
lons each, 


208,440 


,250,000' 


15 tanks of j Stand-posts, 
(1, L, sheets,j .with 1 ' Wa¬ 
di ffe relic } ijaps tech. 
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se,n,' 483 : 


11/0,232; 
JO,Site 

&&T. xkfe <$&' /; 


'Aligarh : Hydro-electric supply .. 

' Do, A Water-supply ""■■;■■ 

Allahabad: Unfillercd water supply: Boscfvioir a 
Benares : Waic'-vupp'y rc-organuM-ion (preliiuiu 
1 ' )c l , Flushing scheme' V .... 


«, 55 | 5 J 54 J ' : 

J2,451> j 

Kn 
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APPENDIX Mo, VIII, 

A.—List, of projects finally sanctioned during the your 1920-21. 

Agra : Supply of clear water to the Taj Mahal fountains 
Do. Remodelling of settling tanks 
Do. Shahganj drainage 
Do. (Sabzimundi) storm water sewer ... 

Do. Sanitary fittings to -circuit house.... 

Allahabad : Water-supply re organisation 

Diito Karelabagh reinforced concrete tunnels for engines A & B 

Ditto 1 Water-supply to Magh Mela ... .... 

Bareilly : Government Central Wood Working Institute tube well 
Debband : Drain diversion (revised) 

Debra Dun : Drainage improvement (revised original scheme) ... ... 

Fatohgarh: Central Jail tube well ... ... ... 

Farrukhabad: Tube well 

Fyzab&d: Water-supply ... ... ... ... 

Gola Qokaran Nath: Water-supply improvement 
Hardwar: Temporary water-supply for Adh-Kumbh Mela 
Do. Temporary water-supply for Adh-Kumbh Mela (supplementary)... 
Lucknow: Bandariabagh water-supply ... 

Do. Extension of water-supply in Clyde Road . 

Do, Western, intercepting sewer ... ... ... 

Do. .Settling-tank baffle wall: ... .. ,i. : ... 

Meerut: Hydro-electric supply 
Moradttbad : Drainage improvements (revised) 

.Ditto Flushing scheme 

Muttra: Pail depots, Hpli Danvazaand Colonelganj drainage ... 

Do, Balancing tank ... ... . 

Mussoprie: Drainage of Happy Valley section ... .... 'Si. 

Nairn Tal c. Hydro-electric supply ... ... ... '• 

Saharan pur: Drainages ... ... ... ... . ■';/ 

' 'Ditto..i /Water-supply .y.' ... / ■: '-f. .- ■ -S .A CD 

Maheshpui ■ IJteria- Tube well (revised) , .4 

Meerut: Tube well .".'.A ,fffff sIa’AaD 
Nimsart..Drainage-,,./;>•/ A'rA'VD'C^V-.. ■ fAy;A'D-M'/kAiid'.vAic»' 

Do. Road improvement... 

Bakbrnyan: Ginning factory tube well ... ... - ... . ' 

Riinuiagur: Water-supply (revised) ... ... ., .... 

Sikatidara : Kartell Mahal water-supply ... ... 1 . 


Rs. 
26,860 
38,061 
5n,87fi 
6,287 
11,534 
17,60.925 
25,174 
' 10,497 
11,872 
15,036 
85,854 
7,167 
13,886 
9,93,390 
1,13,988 
11,495 
3,118 
16,382 
3,291 
2,79,747 
5,284 
14,44,909 
62,361 

I, 98,600 
90,07.0. 
13,940 
70,530 

II, 89,639 

' 5 88,278 ' 
13 , 29,000 
3,587 
bASS/A 
45,828 

8,706 
2S.SD2 
11,408 
87,194 


IBjf 




Brought, forward 

Debra Dun : Arfuu bazar drainage (.revised) 

Ditto Sewage farm extension 

Ditto Water-supply (preliminary proposals) ... 

Jhansi: Water-supply 

Kosi ■ Drainage sewage outfall extension... 

Lucknow: Traos-Gomti sewer 
Bn, Rim training ... ... 

].)o, Drainage scheme ... 

Muttra: Drainage scheme (revised) 

Pc,. Drainage and pail d^pfitu, etc. (revised) 
jti, and' Erittdaban : Electric supply (preliminary proposals)... 
Sagioa: Drainage scheme 
Estimate for the purchase of cement gun outfit 


*>5.17,343 

27,440 

8,715 

9,33,670 

20,33,952 

11,678 

15,13,643 

21,904 

74,54,317 

19,31,649 

1,33,632 

13,04,750 

13,357 

25,000 


.. 2,09,83,049 


C.—I.iil of projects undo' preparation. 

Agra: Sewage farm. ... ... ... 

Allahabad : Water-supply reorganization 
Ditto Civil Lines drainage 

Ditto Unfiltercd water supply, revised scheme... 

. -Ditto Naim sewage, form 
ile’d.-o Drainage, .Muttra 
Baliainpur: Drainage 

Banda : District ;j.iil water-supply improvement 
Benares: Water-supply from tube well ... 

Do. Electric and water-supply 
Briudaban: Water-supply 
Ditto Drainage ... 

Bijoor: Drainage... 

Ga.wnpore: Drainage project, Part VI ... 

Ditto Sewage farm 

: Flashing scheme... / fFseD vWF; v'D;' g 
Defcot Dub Water-supply .... ... 

Famtirhabad Wai r-supply 

Ditto Drainage ■ ; eFerDvWFGF ■ ■ F/":.teuFvFFF 

P d-hp i bmn W» 0 '>-s!ippl«/ f preliminary proposals), . pFte 
Oiurjabad: Drainage ■ ... ; •’ 

Uohai’dhan: 1 ’uIk; well ... 

. Kanauj : Drainage 

JK-asHiganj: Drainage 1... ... 

•• blimp.,.; Draiu.c-p scuemc (ret bed) ... 

I C ito u p U i rrgan t item . 

Sewage Farm and pumping stateM! (revised) ' 

Du. Bnndanabagh draiaagy ... 

Do. ’Oracs-Gomti.storm water - ... ■ ... 

FuCute ..Mho rnpu I BaiD'ar bridge trial boring 1 
'Fid Ft * f i id ,_t 

Li iiar.agar Storm drainage ... 

Gsharaiipiir; iiyarr-nleelnn snpfJy 

NjKa, ! 1), ue u.te (revised) ... 


2,25,000 
25,00,000 
7,00,000 
2,36,000 
2,36,000 
3,92,675 
7,00,000 
13,000 
1,42,303 
45,00,000 
4,00,000 
6 , 00,000 
5,00,000 
2,50,000 
4,00,000 
1,50,000 
10,00,000 
4,50,000 
g/li-SOiOOf) 
■ 2,000 
27,922 
. 25,000 

2,25,853 
1.50,000 
35,328 ' 
35,00,000 
6,20.983 
3,10,810 
3,50,000 
2,500 
10 . 00.000 
9,345 
8,00,000 : 
4,00,000 
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the Sanitary .Engineer to Goyerameiif t 


Unites! ' Provinces, for the year ending t&e Sis! March, WW. 



Establishm*nt .—:The post , of Sanitary Engineer was held by Mr. K. €\ 
•yerrieres, C.I.E., from 1st April to 17th September, 1-919 and by Mr.G,MoU 
Hoey from 18th September, 1919 to the dose of the year. . 

The following officers were employed in the Sanitary department under the 
Sanitary Engineer:— 



0) Mr. G.McC. Hoey, Executive Engineer, held charge of the First Sani¬ 
tary Division, Saharanpur, from 1st April, to 29th September, 
.1919; Air. Ishaq Khan, Assistant Engineer, from the 30th Septem¬ 
ber, to 26th November, 1919 and Mr. C. F. Hunter, Executive 
o Engineer, from 27th November, 1919 to the close of the year. 

(2) Mr. S. E. Platt, Executive Engineer, held charge of the Second 

Sanitary Division, Allahabad, throughout the year. He also 
worked as Personal Assistant to the Sanitary Engineer in addition 
to his other duties up to 17lh September, 1919. oil which date he 
made over charge to Mr. J. N. Mittra, Assistant Engineer, who 
worked as Personal AssEtaut till 14th January, 1920, on which date 
1 he made over charge to Mr.E.-W. Clarke, E xecut ive E ugineer, who 
was posted to this department on the loth October, 1919. 

(3) Mr. A. S. Knox, Executive Engineer, held charge of the III Sanitary 

Division and Well-Boring Operations Division, from 1st April, 1919 
:hli(Sv2|fch-'l^anuaiy,- 1920, when he'resigned his appointment and 
handed over charge of the III Sanitary Division to Mr, IL CbaS- 
topadjiya, Assistant Engineer. On the same date Air. ,T. N. Mittra 
took over charge of the WellrBpring Operations Division which: lid 
■MihiDi'A'--::' held til! the close .of theyear. v '■ 

. Mr. E, W. Beveridge, temporary Executive Engineer; returned from'military 
duty but unfortunately died'on tho 24th November, 1919 before talking over 
charge. By his death this department lost an experienced and able officer. 

In addition to the above, : 14 Assistant lEagmeers, one, Upper Subordinate, 
nine Temporary Upper .'. Subordinates,' •55:Xower Subordinates, two Mechanical 
Upper.Subordinates;: 46 . Draftsmen, the necessary clerical staff, Accountants; and 
Works establishment were.employed iu the .department. ." 

The.following stations. wore visited by the Sanitary Engineer dpringltho 
: -year :y .; , 

" Agra, Allahabad, Beuhres, .Cawnporo, Lucknow, Bareilly, Meerat; Mbssporie, 
Naini Tal, Miraapur, Jhansi, Muttra,v Hardw&r, Koorkee,' Chun&r,. Gorakhpur, 
Pyzahad, and. Saharanpur.'. ; ; 

Ezpenditure.^lhe mm was spent op original sanitary 


contribi 


s and Bs. 9,35,282 on maintenance and rc 

works u 

■ruler Sunil 

;ary-Engineer's supervision the total expe 
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done nest cold weather. All seven filters were re-made with a .6" layer of new 
Chambal sand. The mechanical filters were satisfactorily used throughout the 

wear as final filters. T/ . .... , 

Allahabad.—Tlvi work of overhauling the plant at Karellabagh has been 
entrusted to Messrs. Worthington Simpson, who have completed L engine 
and now' have. ‘ A ’ engine in hand. The board’s staff- have proved unable to 
maintain in first-class order’O’engine which was overhauled by the firm last 

year. . . ...A . , 

The cracks in 4 C ’ gallery have opened further, but there is no sign of 

immediate trouble. • ■_ v 

At Ehusroobagk the filters have been made with unsuitable sand and the 
ihould be seized to re-make them with proper sand. . f 
•The pumping plant at the riverside station was, as stated in my 

_H~_ y . j. Worthington Simpson to maintain, hut 

.tely very little repair work has been done owing to non-receipt of tho 

oast-steel helical spur wheels 


- earliest; opportunity 

Benares.— ' 

iyf ,report; : handed over to Messrs, 
rmfortuna 

spare parts. Tor the ‘ C ’and ‘ I> ’ engines new _ 

have been, received and are being fitted. When all spare parts have been received 
the plant will be in good condition but it will be heavily overtaxed to meet existing 
. demand. 

The condition of the engines at the filtered station is not satisfactory, as all 
the pump barrels are badly worn and want either re-boring and providing with new 
bucket's- or renewing. Petty repairs have been done but the plant is unable to 
cope with the ever increasing demand. The Board is to be congratulated that 
considering the present state of the machinery there has been no accident of a 
serious nature at either of the stations during the year. 

Gawnpm —Both the old engines were opened out and practically all worn 
parts renewed. The opportunity for such an overhaul: -was obtained by installing 
temporary plant. The filter plant has given entire satisfaction. 

The demand now exceeds the capacity of the plant and it is essential that 
the question of additional plant be-investigated without delay. 

Lucknow .—Considering the present demand the plant generally has been 
■welt maintained. The old vertical engine at Gaughat failed twice during the 
.year-but in October last an extended snot ion- was provided, which, it is hoped,-will 
obviate further breakdowns; A ■ ' hduM ; 

. Meerut .~The machinery ra,t.. Bhola;:dfi in Tair,- order with the exaeptipnfif 
turbine no. 1, which requires- repairs.- .The,filters', and settling tanks- worked 
satisfactorily. The demand far. exceeds the capacity-of the plant and the question 
of augnieatiag the-supply should receive immediate- attention. 

TV i-e — TV pumping plant gave satisfaction throughput -the- year,, but 
i ludJrji dr f. t the un f ten nd not to m i tion the e T tnisrous m view. 
A preliminary project .for tiw construction of a third -pumping station, at Tihilaru 
has been prepared aud forward ml to the Board of Public Health for administrative 
si h > on .Work cut the construction of a now reservoir has been commenced. 

. JSaini. rut’f-Tbe engine-; and bodert; arc in fair working order ; the repairs 
reecnmmadL.p fey inspecting- officers from time to.time have been carried out but 
have rut received the necessary &,tten:iun to ensure first-class work. 

! i ho hp'-mgs hare bom; in use all the year and have sawed much coal. All. 
’ffiaAlkoiiug ivnfivjiii-firth sigh lewd springs have been cleaned-’ on l. 

T'r' mat Kiim of the Bnddill rank near the Mali! Tal latrine IV flu. It 


||f|l| w m pr-v 1 1 -j 1 > oomploteu during th v*. 
®pwah m fig ail that romiVecL 
PPB pnho ■!H May.) JLi'l j| d 'Him ih 1 l) 
iri-'w:,!-!! wwn of the -engine house has been thk&n. 
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As in previous years, a temporary pumping plant for the Mag'b Mela was 
jj} erected and Water was supplied to the pilgrims and inhabitants of the locality for 
* about two and a half months from the Daragunj tube well. 

; The Polo Ground well has been abandoned S,s the yield was not sufficient to 
A justify installing pumps.. .A- kdgA A. 

Tube loeMs .—Tube wells at Maheshpur Iftaria lor the Government Rosin 
factory, at Bareilly .cantonment, at Ferozabad, at Cawnpore for the Military 
department, and for the Bast Indian Railway, at Fatehgarh for the Central Jail 
and at Aligarh were completed during the year, 

No satisfactory water-bearing strata were met With at the tuba well sunk at 
Tuadla and the 12 " casing pipes parted during lifting operations. This has 
necessitated special arrangements being made to extract these pipes. 

The masonry cylinder has been completed • at the Meerut tube well and 
satisfactory water-bearing strata found within a 212 feet bore. 

Test-p nmping was carried out at Gola Gokaran Nath and. the discharge was 
found 12,000 gallons per hour, showing that this well has deteriorated, having 
lain idle for a couple of years. 

Tests at Benares gave 22/200 and 19,200 gallons per hoar respectively from 
the two wells there. 

Water-supply projects. —Preliminary projects for re-organisation of their 
water-supplies have been completed wind forwarded to the respective boards i~ 

Lucknow .. . . EgtApfilakhs, A y/Krt/./'r' : 

Allahabad .. IN. IS „ 

« Both boards have accepted the scheme? and submitted their proposals for. financ¬ 
ing them to Government for appioval: 

■ Similar proposals for Benares o,re in hand, The long-delayed Jhansi wafcer- 
: supply- project is : how, rapidly nearing completion so also is the Hydro-Electric 
Supply for Aligarh, : 

With the exception of Agra, and Muttra, water works 'there is not % pumped 
wateivsupply.iu the provinces, .which is nos seriously" over-taxed - by a demand 
: which is wpidly increasing and in the cases of Lucknow, Allahabad, Benares, 
.Oawnpore, .and Nami Tai the position as indeed .precarious. 

ORIGINAL W ORES—DRAINAGE AND DRAIN AGE SCHEMES^ 
Alla Hal ul l i inarjL VjQifo — Egth/i ] dm mage has'been in progress, lx- 
, v : -jpabditure to 1 date is RsplDB,978 from the grant of two lakhs given by Govern¬ 
ment. A scheme for the extension of the Nairn Sullage farm was 1 'prepared'and". 
. forwarded to the municipal hoard for approval. fir: r .. . 

• The machinery at the Jumna pumping station is m fair working order 
though certain repairs .are urgently' needed : and the attention of the board has 
'.been drawn to this 'matter. ' The second'Aster set has. been-Installed. 

A itu. -Th > drainage sreheme £>r IP 1 murimp 1 tA 1 o b vn mlu * iLA d M, 
sanctioned by the Board of Public Health and thahof eamtemments Was. forwarded 
to the Military Authorities for Their approval The existing /Stillage f >rm has 
cnnfhinrd to w ;rk hiitisfaetorily and an income of Rs 8 800, equal tu that of the 
la ,1 year bad been maimed- A scheme for i, rv sewopu to is iRn being 
iprepared.., ' A l- 1 u v:Tk Ar 1 

The work m the Shahsi p oruntm and b mow pit blfm r prep- 5 h"> < hot n 
■■ held up duo to delay m the acquisition of the necessary land . y . . ■ 

■ ., DMNmS’NhS ..A IhBthf INTDIT' 
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Luchwiv .—At Lucknow the construction of a sewage pumping station and 
sewage farm has been started by the Executive Engineer, II Sanitary Division, 

.and efforts are being made to get the pumping station-finished before the monsoon. 

The detailed survey of the Trans-Gumimarea was nearly finished and that 
d the Gis-Gumti- area, prepared by the municipal staff, is being checked. 

The revised Lucknow sewerage project was prepared by Messrs. Lane Brown 
and Hewlett and will be shortly submitted to the municipal board. This 
project comprehends the following areas Sarkata Mala, Mauiviganj, Hussaiu- 
ganj, Pata Nala, Ghasi^ri Mundi, and Narbi Area. 

> iAhnoras—K. sum . of Bs. 9,703 was spent on the Almora drainage work. 

The work is still in progress. 

itfitfM.—The schema for the pail depots and Soli Bar warn sewerage 
amounting- to Bs. 90,070 was finally sanctioned by Government and arrangements, 
ai'e'beinWmffide fifi its conatruotion. 

A comprehensive scheme for sewerage is also nearing completion. The 
proposals to carry the sewage across the river Jumna over the railway bridge 
to a farm on the left bank is under consideration. 

Dehm Dim .—The storage reservoir, pail depots, and water-flushed latrines 
have been completed and handed over to the Board. The sewage farm has proved 
too small for the sewage discharged and the Board have been urged to take early 
steps to extend it. ■ Some surface work in the city is still in hand. 

A sum of Bs. 4,715 was spent on the Arhat Bazar improvement, which is 
still in progress. 

Ehurja drainage, works .—About one half of the work had been dona at a cost 
of R.T 6,465; the work is in progress.: '.s-v.w my . 

filfifioprte.Arljafidbte Bazar drainage work was completed, the ■hkpMditbrb 
' during the year being Bs, 2.^- - fi g 4 V 4 gymT. 

General remarks.— Some difficulty has-been experienced during 1,1ns year 
frequent long,delays in obtaining information'from. some municipal boards and'this 
readers it almost impossible-for-Sanitary Engineer to keep bis work up to date., 

Some boards s-ppear to resent BanitaryEfigiaeerh requests' ;for. information 
and m jitc, as unjustifiable intaffere'noe.- ■ . - 

Dak- Shiva Charsn Lai, B.A., LL.B. Chairman, muuudpal board, Aik bakul, 
.rightly understands S mi4irv Engineer’-? position as technical adviser and does not 
hesitate to ask Advice" oh professional matter?, this » gituac is itruth appreciated. 

. Tim reluctanee uf alkboards to offer sufficient salary renders if impossible iSf ' ' 
Ihem so secure properly qualified-Municipal Engineers who > mid T , uublc of 
designing and ouifetrncfcing important samtarj works; obis matter deserve;-) the 
serious consideration of the boards concerned. . ' 

' . During.too year. the outstanding .difficulty; experienced by the-. Sanitary : 
Engineer -has been dim to the paucity of his trained . staff : This branch has. lost T 
t>mm, the y*a* two i£v«c«{-ire In inem RJ Knox, who j, fj » ,] , ,J 

d buv ut vbodted Two o the mow evpj-ntmc JA )(ui ffnginoc jhw 
■dm imunai, wh si if has proved very difliculi in some 'divisions to-retain' the 
semces of x, turn i obor Unntes on 1 e pres; of , itos c f pay. 

, H E vml aw od tin a fi-ui nioal Engl n?er )f Bnpcrinto uhn ‘ Ear mem 3 
md will Jhmli be qrpomiod , » relieve f$ nibary Bo in or of flu miavmum 
1 if un> hi Sanitary Efigin m will ilso b> 

y L '» dtdnvim the f min m year IK f w hop 1 v !1 raff ! m, > 

MM i IfMW to devote the aw msary do-ailed AW,, . {, a 
work? in hartu. -.. J .. ...... 
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The following subordinates also deserve special mention for good work 
Mr. A. K- Kandi, Upper Subordinate. 

Baba Lajpat Bai, temporary Upper Subordinate. 

Babu Khan Chand, temporary tipper Subordinate 
Bl Balram Das Dhawan, Mechanical Upper Subordinate, 

. B. Budh Parkasb, Camp Glerk. • 

G. McC. HOEY, 

Sanitary Bngineer U Government, 

United Pfotmm. 


NaisI Tal : 

Dated the ith June, 192Q, 
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35. District 


Population. 

I. By Census :of 1911"; in Sltmieipality - 163,935 

V2 ; v’ % „ Cantonments 21,514 

3,' Nttinher of inhabitants drawing 185,449 
\ itlisir supply from mains. /y 

Ocnsumplion of water. 

: : 4," Daring the rc:>r including canton- 1,811,140,900 
meats, in gallons, - 

5, Daily average, including canton- 3,583,992 
merits, in gallons. 

C. Masimora daily average in any ond 4,093,343 
month,'in gallons. 

7. Water used for irrigation and manu- 167,923,667 
facturiug purposes, in gallons. 

3 , Water used Jor domestic,purposes, 1,143,817,233. 
in gallons, 

9. Consumption per head for domestic 16-85 

purposes, in gallons. 

10, Consumption per bead for trade, in 2‘47 


1 59,701 


199,808 


199,808 


173,981 

21,517 

173,981 


1,450,011,519 2,106,945,031 2,121,318,923 

3,961,780 5,756',682 

5,749,128 8.510,356 6,902,923 

230,558,796 38,056,000 520,409,392 

1,219,452,723 2.068,889,631 1,GOO,909,531 


Cavmporo. 


'En: 

Statement of opera 


Allahabad; 


Bonares. 
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Do bn Dim 


Muasoorie, 


Laoknow. 


Aleorut. 


30.301 


240,016 


19,782 


39,876! 
116,681 [ 


30,301 


11,000 


177,935 


, 160 , 480 , 722 ) 211 , 303,500 


5,010,240 

-180,082 


1,418,926,000 jo47 ( 996,772| .82,634,027 

3,876,847 1,497,239! ... 225,776 

i;"-. 4,440*753^ ■ 

91,603,800 10,495,91G ' Nil 

l,327i32a,2Q0 537,500,856 - , 82.634,027. 


180,082 


48,453,910 


:7,997,759 


165,910,240 


2S9 ' VT 


150,609 


,23,437,294 


148,043,47. 211,308,50!)' 

, '• 10-39 

10*62 

!;■.1*66 
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APPENDIX No. III. 


Statement showing initial capital cost of subsequent extensions and improvements incurred 
on water-works in the United Provinces to the end of Sht March, 1920. 


Initial capita! 
cost. 


Water-works stations. 


11,7 0,761 
16,24,061 
25,61,881 
14,44.570 
15,15,738 
7,51,710 
4,79,754 
2,47,000 
97,241 
6,29,508 
96,556 
5,17,288 


Agra 
Allahabad 
Benares: 
Cawnpore 
..tiicknow 
Meerut 
Mussoorie 
JS'aici Tal 
Dehra Dan 
Mirznpur 
Jhansi 
Muttra 


APPENDIX No. IV. 


Statement showing rate of filtration and results of water-woth of the United Provinces 

‘ during the year 1919-20. 


Bate oi Sltratiou in j'aliona per 
square fpoHn 24 hours. 


BreteriologlcaJ analysis, 


Chemical analysis- 


Mecha¬ 

nical 

hite: 

samples 


Noniljet 
containing 
over ICO 
fidonies. 


Number of 
tubes sent fas 
Chemical 
Examiner. 


Minimum 


Average. J Goal. [ B«J, 


Maximum! 


Allahabad 

Benares 


Cost oi 
subsequent 
exteaisiuim. 

Cost of exten¬ 
sions during 
1919-20. 

■ Total. 

Us. 

Bs. . .. 

Bs, ■ ' 

17,28,167 

68,619 

29,55,54? 

8,28,150 

23,434 

24,75,645 

7,68,652 

36,232 

33,66,765 

10,28,474 

37,090 

25,10134 

8,77,752 

14,794 

24.,08,282 

. 52,158 

1,929 

8,05,797 

1,88,846 

24,025 

6,92,625 

4,20,577 

1,249 

6,68,825 

81.274 

2,355 

1,80,870 

42,155 

Nil. 

6,71,663 

61,521 

Nil. 

1,58,077 

6,303 

' " ■ : ' 

831 

3,24.422 
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Benares, 


;& Power of pumps per hour 
in gallons at filter. 




265 ,’QOO^cb'set (2 engines). Maximum 187,500 


200,000 Maximum 


itenuum 


.188,453 Maximum 357,438 Average _' 
;S' - ... A verage 330,562 One- engine; 


' Average " 180,000 Average 
• A, . fl !g 0 doty Wor- • ; 




Details of pimps, fitters- <a«fe, reservoirs , vising mam s, efc., 


Pirticalits- 


Allahabad, 


Cawnpoto. 


I, Consumption of water par 
a- capita in gallons per diem; 
a. Number "of inhabitants 
tlrawing their supply of 
water kora the mains. 

3; Water used ’ for irrigation 
• and manufacturing 'purposes. 
4, Power of pumps per hoar 
:,3 L'ailons ut river. 


185,449! 


167,923,687 


171,697 


230,558,7981 


199,868 


38,056,000 


173,981 


520,409,392 


o Horizontal pumps 2 Beam Engines 102 2 Horizontal En-2 Engines each SO 
" each 28 H P. II. P. each. gms each 120 H. H. P. 

Designed for 84,000 Designed for 126,000 Designed for 252,000 Designed for .187,500 

Maximum 96,000 Maximum 154,961 Maximum 234,388 Maximum 187,500 

. vs nno Average 114 862 Average 176,423 Average 153,467 

iwSthingtOn low 1 Triple Expansion 1 Worthington high l’Engine 100 HP. 

diitv Dump Engine 120 H. P. duty pumping Designed for 217,500 

DoNanefl for 120 000 Designed for 192,000 engine 235 II. P. Maximum 235,000 

• Sui 132 000 Maximum 192,000 Designed for 500,000 Average 208,580 

Average 102MOO Average 150,250 ■ - 

2 Diesel Engines Average 332, HO 

• 55 H. Pi ? Wa - ■ 

Resigned for 180,000 ^ . . : . 

Maximum 228,000 

EagS 2. . .Beam ' engines 4. Beam en^|T W o «imnes eiioh SO 

each 100 H. P. | :’e£it!h : '135 H. P. each of 820 H. 1.- H. r. 
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in the water-works of the United Provinces for 1019-20 


isr ~~ 




Lucknow- 

Meerut. 

Ivlufisopric. 

Naiai Tat, 

. 21*77 

12-84 

20-52 

5-79 

d 177,935 

110,631 

11,000 

18,027 

91,803,800 

10,495,916 

Nil, . 

■ 325,343 

2 Engines oi 

One engine oi 

(a) Main 

m 

131) H. P. 

each. 

26 11. P. 

pump de¬ 
signed for 
10,800. 


Desi g n o cl 

Two turbines 

Average 

Lake stafeioft 

for 187,500; 

90 H. P. 

10,900. 

. ... \ Vi 

Max i in n m 

188,237. 

, Designed for 
72,000. 

Designed for 
14,355. 

A v e r a g .e 

Maximum 

(b J Auxiliary Three engines 

178,517... 

; , ; . ;. ’ 

■' / 

01.9S5. A 
Average 
37,037. 

, :V,'V 

VI, '■* ■) 

pntnps. | each 31 ii. P. 

Designed for No. 1 Engine. 
4,800. plunger 5" 

13,104 gal- 
Ions. 

Average No. 2 Engine 
5,000. i 3}" 5,160 

gallons. 1 
■ ft ; No. 3 Engine 
3^ 5,160, 

3Engioesof 

Second lift 

(a) Mai a 

; A-. "v. 

110 H> P. 

pnmp dri- 

pump (mot- 
1 for | driven 

t„... \ •’ 


, ran by same 

, i? ,, ' ‘ . , ■ i 


power. 

t wo design¬ 
ed for 150 
II, P.) each. 

i i h‘^; N I’ 

A-;$ ; 

Designed for Designed for 

(b) Auxiliary 

•' aVi’V . • 

187,500. ' 

66,000 V, ' ; , 

pump (mot¬ 
or driven) 


iiSlipfxf uv^i 

., Maximum 

two design- 



50,611. . 

ed 

llllilll 


'Miraapuc.. 


23,437,224 


piston pumps 
each capable 
of discharg¬ 
ing 13,200 


2 Diesel ; of 100 
H. F, crude oil 
engines ami 
NiyftamhSftfftftft-i 
: 2 Motor-driven, 
‘.centrifugal ■; 

. ; ppmpgNpftdei'i- 
1 Tep'i'O^OO^grii 
Mops per hour.: 
Actual < "' v 
. cterge, ; 90,000 
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4-1 mechanical 
filter. 

200'X100' 

3 

103'X 105' X 10' 


She, of filters ■... j 

Is si mb e r o f C • W. res er volts i 
She of C, W, reservoirs I 


616,000 each 


10. Capacity of C. W. reser¬ 
voirs ia gallons. 


11. -Nnijiber,of service reser- 
c Volrs or staOcS pipes, . 


IS, Sixa of service reservoirs 


1 66' dia. X 11} 









waur-worke 


ed Provinces for J919-20~(concluded). 


now. Meerut. Mueaoorio. Nuiui T»l. I Dehi» Dun. Jh 


Mimpnr- 


1 chlorine 


3ach 105'X 
107' X12' 
deep. 


798,500 gal¬ 
lons each. 


oe'xi2' 


48'X&^'X 2 X (40'x 

V deep; : 25' XS'j 

1 X (30'x 

20'X 8'). 

v ' 1 X (80'X 

2-li'XO'!. 

110,600 2 of 50,000 

gallons edeh 
1 of 30,000 

1 gallons. 

1 of 72,000 
gallons. 

2 18 Iron Ser¬ 

vice Tanks. 


Each 25'x 1 10'xlO' 

■■■ySft x'i "A';###;:', 

10 8'X4'X 


45'X40'X6 
at W. W. 


67,500 


5. 4'X4'X 

4'. 


O v... ,-j ^ 

■VW vus^v-Sis?HV; 

■im. tfewgfi 


82 Small ser 
vice reser¬ 
voirs , and 
3 large set 
vice tanka. 
Small ser¬ 
vice tanks, 
32 of 3' X S' 
29 of 21—8 
1 X3', I .of 

3 of 4'x5' 
and , 17 
s q xi &r o 
. tanks 6' X 
S'X4 ft 

Ber v i c & 

tanka:— 

1 of 38' X 

■ is'xS-s'. 

2 of 22*5'X' 
13*33'- 

1 of 29'5'X 
I5'x9*5" 
1 of 20'X 
10', 1 of 
18'XIO'- : 


erviee 

reservoirs 


| 4.0'x 15 ">: | 200' X 75' X I 32''did, and 


ill 


1 of 2,500 1 


4 of 1.600 
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APPENDIX m Till. 

A, "-List of-projects finally sanctioned during the year 1919-20, 


Allahabad Magh mela water-supply 

Allahabad EjJgunj drainage (amended) ... ... 

Aligarh tube-walls (test pumping) ... 

Cawnpore drainage scheme. Part III 

Cawnpore pemifc bazar pumping station 

Cawnpare oat fall sewer extension ... ... 

Debra Dim Arhat bazar drainage 

Dc-ilvrn Dan water flash latrines and hydrants ... 

. Dehra Dun outfall sewer extension 
. BeOband drain diversion 

Efcawali. tube-well (revised) ... i 

Fateligarh central jail tube-well 

Sola Golraran Nath tube-well (test pumping) 

Haldwuiii water-supply (revised) 

Khurja drainage ... •... 

Jjilclcdow sewage pumping station and soilage farm 
'Mabeshpttr (Bareilly) sawmills tube-wells 
Musaoorie, additions .and alterations to drain and latrines 
, in .'the L'iudonr bazar '■ 

Saharanpiir, Bundholii mala.lining 

1'andla, fiaat Indian Railway tube-well • . iff 

mm. tabe-well; (tent putpjwng):" 


B .—List of projects suhtuUled but not smetiomd during the 


Agra, exteumwi of S' aisbri'raritm Huinalorig Stand Boari 
Agra, cantonment drainage 

Agra, Circuit : Hdase. water closeis .„••• ■■. , : j. ; 

Agra Shaligan? drain: go (revised) 

Allahabad, Kamlabugli temporary bridge ' ... ' .. 
AUaVikicl, ri u jhabagh permanent bridge 
Ad ! • bud, '.v.ilcr-stipply .reorganization (preliminary 
proposals) ' J . i £ 

AUahab!id.,.Mai.ni SiillageJam ... 

Dibio Da ,, urru-gs loriyid -Mppleinentarj? sohemo 
Drbra, Du 1 draimpf i 1, igina scheme 


2,239 

7 , 42,863 

3,628 

36,876 

6,181 

9,478 








{ xvii ) 


Brought forward 


I Muttra, pail depots and Holi Darwaza se wer ... 
. ,,j / Naim Tal, hydro-electric scheme' 

Nagina drainage improvement (revised) 
Ramnagar water-supply ... ... 


Bs. . !V 7 

00,23,011 ^ 

63,255. 

90,070 • 

12, S1,S43 '-^ g .*ifyfy i$ % h 
""MO,990 j.' . V? J .' ; y : 7' 

. 0(J9r>7 ’fU* ‘VSAj ' 

—- iluL-mk 


75,08,405 




G.~Li$t of'■■■projects under.preparation during the year 1910-20. 

Rs. 

, AgraMechanicalfilters, preliminary proposals... 1,08,858 

Agra soilage farm ... 80,000. 

Agra Taj Mahal'fountains water-supply ... ... 25,415 

Allahabad Khusroobagh tube-well, fixing electrically 

driven pump at— ... ... ... ... 5,700 







Allahabad unfiltered water-supply, well houses, revision 
of estimate and design ... . ... 1,63,522 

Aligarh Water-supply ... ... ... 10,00,000 



Aligarh Hydro-Electric supply ... ... 10,00,000 



*».«?'' vef wK; > n&> 

HBBilii 

., - ■.... \ j ' 
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10,00,000 
19,00,000 
2,50,000 
60,000: 
: 6,50,00(1 
18,00') 
16,000 


Balrauipore drainage 

Benares water-snpply-reorgaiuzatiou 


Budaua flushing scheme •; ... - 

lOaWfipore sullage farm LgeLLLd.ALd *v 
CiifiTicIfiiO-i ka,itli.algate an trail estimate • ... .••• 

Deobaiid draiuage diverson, (revision) 

Dehra Hun ; water-supply improvements .(preliminary 
7 proposals) ' ‘ 7(L-L... .'Lj . ... 

Earrukhabad water-supply :/ j 

Fiirrukhabad drainage ' ‘, 1 ... .. 

Bywtbad water-supply (revisionj , ... ■■■ ; ... 

Byzabsuf tube-well (additional) ... ... 


1,50,000 

3,-0,000 

1,00,01)0 

8 . 11,000 

21,466 


Jhansi watcsr-sUj 


Kosi drainage 

Lucknow sewage pumping station 
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TweBty-fourth Annual Hepuxt ©f the Sanitary Engineer to Government, United' 
Provinces* for the year ending SisC March, 1919. 


Establishment,—HhB post of the Sanitary Engineer was held by Mr. C, H. 
West from let April, 1918, to 2nd September, 1918, and - by Mr. A O. Yerriercs 
from 3rd September to the close of the year. : ) 

The following officers were employed in the Sanitary -'department Trader 
the Sanitary Engineer 


(1) Mr. (j. MgO. Hoey, Executive Engineer, held charge of the ,First 

Sanitary Division,- Sahatanprn, /,.■ 

(2) Mr. S. E. Platt, Executive Engineer, held charge of . the Second 
, Sanitary division, Allahabad. He also worked as Personalf .Assistant 





tei*? 

fete 

llilkWl 


1 ■■ < v .5 

HRmNI 


; to Sanitary Engineer in addition to his other duties. 

(3) Mr. A. S, Knox, Executive Engineer, held charge of the Third Sani¬ 
tary division, Cawnpore. During his absence oa leave for six weeks 
Mr. E. Chattopadhya., Assistant Engineer, carried on the work of 
1 ;;,the diyisionyv/rth.vY'y. P AAy A;'AA'-' .h'ldA-'A 

. (4}AMLE. W,-Bev«B^g%--3?einpotary Executive Engineer, held charge 
of the Well Boring Operations division until he was transferred to 
military duty in August, 1918- Mr. Kuos then took over charge of 
the Boring division in addition to . the Third Saaitary division. 
During the latter’s absonco on leave for six weeks Mr. 3. A. Miitra, 
Assistant Engineer, earned on jibe work of the Boring division; 
AfdAfLf addition to tho .above, eight Assistant Engineers, one Upper/Babardi- 
Yafe,itiyeiteffipprary Upper Subordinates, 28.Low.er Subordinates. 30 draftsrueu, and 
the necessary clerical staff, accountants, and work establish meat were employed in 
fin department on Various works. 

Prior to 1st - December, 1918, the province was divided' for departmental 
purposes into one division (the.First Sanitary division) and two unofficial 
circles excluding Y/ ell Boring-Oneraticnw division but on that date driven meat 
Saidfitioned-the formation of the 'Second and Third Sanitary divisions. - 
A pldpThe ldilowing statidns were visited-by. the Sanitary Engineer and bis Mm- 
itahls.daring the year;— 

Agra, Allahabad, Benares, Cawapore, Lueiniow,• Meerut, Miissoorio, Haici 
.Tal, Debra Dun, Jhausi, Muttra; Saliaranpur, Bareilly, Bra j. wra 

' End a in T ih ,i )p 1 , ShahjolKtupur, Thhhwwu Dcobanci, Alrnora, 
Mahoba,.Gorakhpur, Mukfcesar, PaLti. Sandila, T'agLa., .Uihmii.Aeaim 
t uh, SAdoui and Haul”, a nc l, \ Pu, fulhu 

Engineer, visited Calcutta to inspect Pie sanitary 'works there, - 
:. <j i vt a 11 h h 0 . T he mi of 'Be.. 0,70,747 was spent on origiaal "mew v.uJ i 
mJe Em c,, m ,1 n t > n bul j d in 1 * 1 , em Lt w 

trim and raj m f mwi water-works Gw I 3 ewraiG E P e h , n p id 
cost, of preparation of schemes under fra sapravision oi m S > id n, E > m raw wt® 
Bs 1 >,67,570 v? shown in apponc i 1 YI ol 111 1 repc w 

I’wittcra to the ra ue of n, ' f Pi, B “ vow final;, t < ran id lira na 
year, and’schemes to the value of Bs. 53,41,853 mro completed and s.t ■ 11 rad 
lor- sanction, lu ami nor pvlmuury pAirpatoj <0 ihu/atnoorB M 3 <, ,0 « 
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made in the local water-works workshop. The Diesel engines have given 
entire satisfaction and have run steadily. The two meohanical filters worked 
efficiently throughout the year and an-extension .of this plant is under contem¬ 
plation, for the near future as it is anticipated that some additional filters will 
shortly he required. 

Allahabad .—The overhaul of the Triple expansion engine at the unfi.lt ered 
station was -completed in June, and the engine has since worked well. The 
auction gallery of this engine cracked rather badly near the suction well and the 
cracked portiqn was dismantled and rebuilt with hoop iron binding. It is 
feared, that this tunnel may. give soma trouble during the rains and require 
further reinforcement later. The new- reinforced.concrete suction tunnel for the 
Beam■■.engines at Karelabagh was. completed in July before the river rose, 
although the necessity 'of maintaining the water-supply by means of the Beam 
engines during the construction led to delays which caused considerable anxiety. 
Further'cracks developed in the Beam engine and boiler houses, and. as the 
whole building appeared to be . in danger of collapse the . necessary repairs were 
put in hand, after consulting the Chairman of the Municipal Board. These 
hate now been completed and, as far as can be .foreseen, all cause for further 
anxiety is at an, end. , 

. I, The. much-needed ^overhaul of the Beam engines., at Karelabagh was 
.'Btaifea.by.Messrs. Worthington Simpson in November, 1918, but.the progress 
mace has heeix rather slow owing to the .necessity of re-levelling. the engines' and 
. parttwy r&baildmg-aBcIremforoing their foundations in a rather, constricted and 
itihifced.space.. , This portion of the work is being carried out. by the Municipal 
••.iiittgineer. ■ It is- hoped to complete-the -first • engine “ B- early in June and A ” 
spine three or four: months later, • i . ’ 

7, engino at the filtered.station was thoroughly overhauled during tho 
com weather and A engine was partially overhauled. 

•, r • • : f °“ v ^qus that great efforts are being made by. the Chairman of the 
Municipal Board, Laia Shoo Charan Lai, to prevent a failure of the water-supply 
Migyear, and the thanks of the Sanitary Engineer and the residents at large 
real elect bim ■’ P ersonaj! interest and .supervision . which . are 'mow., having 

The filters are in fair order . 

4 fv,r K\t ^ 0vm 1 0tl hewpurnping plant ;at- both stations and the adequacy 
■f l fi 7 Y, 1 J 13 inuer consideration a J c preseu plant vhiob is more 
° t " 3 ' 1 ' 3 . 18 nQW Qincapable of maintaining the required supply. 

fi. !rv)r 7?7'7.' A r at a ' Klliy a ’ ltllft "water-works stations in these i province WTltok 

r7k tr }h a 7 beiiAt ' e:iand particuiarly that at IheBhacIami riverside station. 

* ' ■’ to .p i wjlat' nu - a* demand, Durmp tho past year'' 
r»7Y7.7'77Y iC P*«> J*«» has steadily deteriorated, Tho Sanitary 
7;r:7!k ‘- adcnr ^ m *o*P*x* last and thextateof affairs was no bad ; 

1 Sao 9 1 PP e to aovit he uni a i * tie ^ 

“ - :iU ^ :a f e ^ 'overhaul*. Ou Ms advice tho. Taut at tho 
J 1! u 1 )ver to Me sr Wo: thinq’toi f a u so ub 
7 #k r!d :7 m r ain fa 7 F^** months ami to wnerallv Uhaul 7 & ^ 
1'fl^l tea :7 p 7 0Q k-' T il3 : 7^ at the filtered .station and the 
, , ~ \ -ait outer ou iota m:a inadequate to the- pn ea. needs of fcht 

, , '! 1 : ‘ ' ^ ve:t, o m n i d A ,,, J , llP 

nr.ms7777: 7 lti P CIa P s ai the nnSIteroa station have- been 

the river has again M well to film 

Sac I i M\, Lj Hf, 7 TpIy:soheme si eatly coded 
t ’ : jo v uric- £ 10 rv m , Vt£ t fi, p n j rinK ^ 

;7-Tj T ^ p «^t>ary Cmt rho pjfait at 

EM towum* tV‘ U £ 7 L 7 lha e 7 L aQ T; are not able- to me it 

■nhhwUr. , -u-r l - Jlj 1 ™ 1 J k, ■' w . -'hug 

‘ Thu Bjp Cd*« i ’ ,,,vo ,m 7Ytotolomfnt a<J well as' e«ra storapo. 

J were well looked '’Lfier 
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of the plant has bean low, This is a serious matter and a scheme for improving- 
the supply of water to Lucknow is under consideration. 

Meerut .—The machinery at Bhola has been well maintained and the filters 
and settling tanks have worked, satisfactorily throughout the year* The flooring 
at the end of the tail .race-.running into the main canal, sunk and was repaired. 
The consumption of water in the city and cantonments increased considerably 
during the year. This was.largely .due to the absence of rain and to the unusually 
large number of troops in Cantonments. 

The Hydro-Electric scheme for..Meerut has been completed, and is how 
under the consideration of the municipality. 

Naim Tat .-—The supply, from the springs was 'continuous during the year 
and there has been no need to Use the lake engines .and the 1 chlorine. plenty both 
have been : well maintained and are ready for use if required. One of the new 
pump:.chambers fitted fob pumping to the low. level area., was apparently,, over-; 
taxed and cracked. It has been, replaced, and ; a relief valve.fitbed so that this, 
pump cannot now be used for pumping to either the intermediate or high “level 
reservoirs. The boilers have all been "fitted with new headers and tubas:; the 
economisers need a complete overhaul.. • ■■■■ 

As regards the other open ..water-works at Mussoorie, Itehra Bun^ Tha/nsi, 
Mimpur, and Muttra there is nothing particular..'to record. At Mussoorie the 
question of additional storage is being considered, and also the increase in the 
water-supply by the inclusion of the Brewery springs. A request has also beers 
mafia to the Board of Public Health lor the preparation of a. detailed scheme for 
the inclusion of- certain springs in order to increase the present supply of Dchia 
Dun. The plant at the Muttra pumping station has continued to work excellently 
and the supply from the tube wells has been quite satisfactory. Small cracks have 
developed in three cf the suction tunnels; tell tales have been fixed but no further 
movement has occurred. • 

ORIGINAL WORKS.-WATER-WORKS. 

Arpa ‘j lh j r >i i j( i ji r vii of 'no JibkubuhuLt hm urn i twJuity Cum 
plated, but,the service reservoirs and the new pumps still remain, Much clidtEGSa- 
ihg‘'delay hasWaken place in this work owing firstly to scarcity of materials and. 
transport and secondly to the unprecedented succession of epidemics at Agra, 
which, has rendered labour expensive and difficult to obtain. The reservoirs are 
. nearly complete,’ but-, actions dplay^iafi taken place m the prevision, of the new 
.pumping pet&plgb bWbWwwbb : WkbjWWx hi-^ 

■&$:£^laMbad.^Xn addition to the two u<b anils which. were put down 1 * 
year, two mo, yell 1 v , been sunk one at the Polo ground and the other. at Mayo 
flail md vl )) aw u >njb fciou bh. wxmv pip'W rx h < i ,r c 1 to 

ec" > f n> ib 1 ' h '!< h hug Wcdcr-surnlv m m Built h eepli 

ft ! f i \ 1 i ‘ p j! " mi it . - 1 mm [ , l 0 ho 

torily for the p hn i ' wed eke . nu n :l population oj the placmfor . about a 
,mbiith. 1; 'b";l ■ 1 ■■■; 

Work on in )>u/dwl i. u, ' i )nd R f1 i > h i 
sc in band but owing to the difloulty in obtaining matpfia.b and the hoc tin; prices- 

itM'fil linl'k'i <,n ", I 1 1 f ] I 1 *' ) l s > h ! b i li in 1 iw h i 

' Tubs «'!(/ -hh tube wort sunk for the MrliWry "Works 'department .at 
Bmu.fi v • , nl i J Iv lid In oe 1 da 7 tub j v < b ml *- ,w not l bO 0 

]; u , ] i), j P > : f W( v i >) l 1 ) v ' «.ij c fubu i h r " hi 1 i!) O' 

(ifirLU il' ii lin .h 3 i> i mUx f ' The P ’ J <> Lull mi 

Miiheslrnur Dm aw mulfor the Perombul mumeirWby is.in.hand. - Tim tub.. wblL 
su WivWlW W, Win iabauptiw m! law [ nv have Imeu cot nioted Wd' 
iii'-i wy wo 1; ai 1 elan'!, I'Uiuriixx'n ot JidJCcslt) m Obtain! m&teri 1 <&l<| 
mow e ,• More re&oaroh woik on nhekbavw of tubs vdLm ■ mm b nndoitefeu 
md i t ’ Assn <i .j h’u.imor aud son: s surveyors ar a required. Exp 'wuumi 
m;h. 1 uMi.iu i hjC im-ltorHs to It mtma dm y pi W,w u b 
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insnoctecl by a representative of Messrs. Worthington Simpson, Limited. The 
has been well maintained and is working satisfactorily. The provision of a 
workshop is under consideration. 

Agm .--The drainage scheme for Agra city has been revised on the lines 
indicated by the Board of Public Heal th and is ready for submission, and that of 
Agra Oaatonraents is also nearly ready and will be submitted shortly. _ 

A scheme for draining Shahgunj mohalla, and filling borrow pits. in Agra - 
municipality, at an estimated cost of Es. 54,08.5 has been prepared and sanctioned. 
The existing sail age farm, although objectionable in many respects, has continued 
to work satisfactorily, and an income of Es. 8,000 has been realized against 
Es. 6,000 realised last year. A scheme for a new sullage farm is under considera¬ 
tion and complete surveys for it are ready. 

Moradabad .—Tenders for the Moradabad drainage improvements have been 
called for and-work will-be started shortly. Owing.to the high prioe of material 
the work on the flushing scheme has been postponed for the present. 

,Bentms;—Th& construction work- on the Beni Madho Branch sewers was 


carried oat in the Benares municipality at-accost of Es. 19,478. 

: Odwnpare.— The first two parts of the Cawnpore drainage scheme amount¬ 
ing to Ss. .'20,67,942 have been finally sanctioned; part III amounting to 
Es. .2,29,523 has been administratively sanctioned, parts IV and V amounting to 
Es. 8,7-5,963 have -been completed and submitted to the municipal board, and the 
remaining parh’VT is also ready to be forwarded to them. The construction' of 
the Hermit Bazaar engine-house has-been commenced by the Executive Engineer, 
Third Sanitary division, and as no tender was received for the work it is being 
earned put departinentally.. The new' pumps ordered for the above station have 
not bean received yet, A temporary pump has, however, been ordered to .meet the 
immediate requirements. 

Lucknow. —The project for the improvement of Ghazi Uddin Hyder Canal 
as in hand and will amount to Es, 13,00,000. 

The detailed surveys of the Trans-Gumfci area are in hand' and when, com¬ 



pleted the drainage scheme for this area will bo undertaken. 

Drainage schemes of the following parts of the municipality arc being 
prepared by Messrs. Lano Brown and Hewlett, Engineers, Lucknow:-— 

(a) Sarkata bfala. Vi MgkggghaglhbETTg ..HpTgnwv. 

• (b) Monlvigapit'h. AAhhrikhTLLhg; GHgT; : ig pg ; Hk;M 
(<?)■ Hnssainganj. 

pdf '...'.i,.'; '; ,■ ... 

Ghaslari'Mundi. 'hvm'-VrWv.'^V ' T 

The projc i for the ill iga pumping station. afe' .Liifcknowigi -feeing vpreparbd 
! and;amprder to supply necessary pumps has been placed, with Mesark Matheri:a;hdi 
Mari, T 1 >o» i G f s. a?, Px w - s spent on. she construction of the- Jngj&li 

shllagpiMCi and Eh. 11,17.2.on the drainage of Bakampuv Hospital. IT ■ 

i ~ 1 ", t l oaamng to P 000 hits been prepared ior 

extending ,tka lining for Pandkci Eafa m connection with the anti-main rial 
adhc t. ' ■ EE;gtV gig 

g JJchraVnr:,- .The dminage .work in Delua Dun is in progress,: .The 'u|i3bhl 

lumvi storage reservoir fur canal < l 1 ' been completed, "and the pip< lum 
pEi tie pots, latrines Are ’well on the way to completion.' This work'has berm 
T t > 1 x l - 1 ' o i j ' i ) h n s 4 I ' u o > Tim 

n 1 1 , 1 1 1 ’ u> ’m cvjplet 1 m i, j n , ‘20,160 

wiii 1 i i H Mi'. i,i ae i 1m 1 v ■ ,,h i 0 ] orb. 
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The question of increase, in ’the staff of the department is now under the 
consideration of Government. At present the staff is inadequate to cope with the 
Work thrown upon it, and the demands on the Sanitary Engineer both for general 
supervision of open water-works, municipal works, •' preparation .of projects, and 
construction of sanitary works are steadily increasing. 

During the war the department has struggled to cope with its work with a 
depleted staff, but this state of affairs cannot continue indefinitely. 

•The Sanitary Engineer’s speoial thanks are : due. to Messrs. Hoey, Platt, 
and Knox for the help and advice they have at all times, cheerfully and willingly, 
given him, and for the way they have kept'work going under very difficult ami.' 
trying circumstances. 

The following staff has been especially mentioned ' by" the ■ Executive. 
Engineers in their reports:— 

I Sanitary .dmaum.—Mr.'Ishaq Khan, Assistant Engineer. Babu Pura-ii 
Mai, Temporary Upper Subordinate, Baku Lajpat Bai,-.Overseer,' Babu 
Jagan Prasad, Clerk, M. Ataul Haq» Draftsman. 

II Sanitary division; —Mr. T. D. Kochhar, Assistant Engineer, Babn 
Khan Chanel, Sub-Overseer/ 

III Sanitary division.— Mr, K. Chafctbpadh'y'a, Assistant Engineer.'-' 

.■ Boring division.— Mr. J. N. Mit-tra, Assistant Engineer. 

. The Sanitary Engineer wishes to add the following to; the. list’tr*-" 

. Babu Bahrain- Das, Mechanical Upper Subordinate, 

Babu Hardeo Behari Lai, ) 

Babu Budh PrakaSh Ohand, J r ‘ i> ‘ 


, ■ ;’A; c. yebbibbbs, cxb. ? - 

-BY. b' ,s -; ... vB-'B.;,;.; ..''li'.''? <:•' ■■ 

Sanitary Bminsef io Boverri’miM, 


Bated Kami Taa 

The BIM May, 19.19* 
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103,647 


15. ' Cost p-jr 1,000 gal leas ccsmirosd 

16, per 10!) feet lift 


1*60 anaaa 


1 ? 23 states 


annas 


iaoiiiding- iuierte. 
fund charges. 

Li, ‘ •; r it a ! 


"ftmi Sltee&d wot “r pumps to town 


IS8‘3^ 


i72"6 


Allahabad- 

159,701 

11,990 

171,697 

■1,407,486,408 
3,856,127 
4,712,400 
423,158,464 
984,327,939 
. 15’70 

•’ . 6-70 


6 house meters 
35 district' me t- 

187,586 


APPENDIX 
Statement of opera 


Beoaros. 

Cnwajora, 

199,868 

173,981 

8,936 

21,517 

199,868 

173,981 

• ! 

1,742,885,267 

2,118,290,155 

4,773,606 ! 

5,789,886 

6,519,469 

6,866,594 

22,960,000 i 

545,625,115 

1,7.19,405,267 

},56t,665,000 

•28’56 

*31. 

24^68 

ST,9 

23’87 

33-27 


Parties ises. 


163,935 

21,514 

185,449 


22-40 


214,020 


1,313,843,600 

3,599,572 

3,959,655 

.169,524,498 

1,144,319,102 


290,911 


Population. 

1, By Census of 1911, in Mtaaicipalif.)’ 

■ 2, . „ cantonments 

Number of inhabitants drawing 
their- supply from maios. 

Coimimpiion of water. 

: 4, 'During; the year including canton¬ 
ments in gallons, 

5, Daily average, including canton- 
monts.in gallons, 

8, t Maximum daily average in any one 
/ month in gallons. 

; 7, Water used -for irrigation, and 
mansfaefciidiig purposes in gallons.' 

: S» Water used for : domestic purposes 
in gallons.; 

/9. Consumption per head for domestic 
• purposes in.gallons. 

'=}&, Consumption per head for trade in 
gallons, ; . 

' Tofai ' ■ : ... 


11; 1 Daily aysisge for cautoaments alonej 
12. Numler of boosts connections .dur* 

;ni 

i|3D metered eo,naectirffW' 

Animal.Rmipk mU i barges. 
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£wSi§®£ 




Dabrra Deb. Dime: 


11,970 


25,000 


65.910.240 47,102,416 

180,576* 1,29,048 
180,576 148,736 

Nil | 4,396,000 

65.910.240 


217,586,250 135,385,840 
596,126 381,877 

1,429,770 675,01)0 

18,000,000 ! Nil 
199,588,250139,385,840 


82,628,102 


203,308 


33,392,416 


32,253,89! 


flfi aaeas 2*74 sn$, 


TU. 0-0-4 




jttcknov. | . Maori] i 

MusBoosi.fi, 

240,016 76,755 

I 

11,985 

19,782 39,876 

2,511 

177,935 116,631 

•• • 

11,000 

11,512,000 546,099,135 

57,555,577 

4,141,129 1,496,162 

157,686 


206,095 

8,431(000 9,935,836 

Nil . .. 

43,081,000 536,163,299 

57,555,577 


' 14*33 

1*05 -S3 


$•11 18*83 

14*38 
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APPENDIX No. ILL 


Bits o£ filtration in gallons per 
square foot in 24 hoars. 


CfceiJjie&l Analysis;' '.•UkcUfWtsiMl analysis. 


Number of Number 
tabes sent to containing 
Gliemioal ,. over ICO 
Examiner. , colanieis. 


Maximum. Minimum, Average j Good. '.Bad: Total 


Allahabad 


.‘LuofeftGstv i 

Mc$i®b 

;R:USsq:dria : .' ; r; 

..Ns-int 3M'v.=i 


APPENDIX No. ITAi 


WflbiE work?; stations. ^rutial capital 

.cost. 

■ Gssfc cl 
subsequent 
extension!:. 

Cost ci oxieR* | 
hicns during •; Total. 

19X6-1&.'-" 


Its. 

■ .. Bs. 

Ik . • ID. 

Agra . 

31,70,761 

' 15,33,§53 

A 1,95,383' ' 28,99,997 

Allahabad . 

■ ... ... 16,24,061 

7,68,041 

.60,109. :24,52.211 

Beiinres 

... .25,01,881 

7,55,011 

13.641 '33,35,533 

Ciiwupore . 

14,44.570 

10,21.445 

7,029: 24,73,044 

Lucknow 

* t On, *'•* It!} lo j7.tlb 

8,19,585 

•'■' 2.120 .23.37,441 

Iileerni; 

7,51,710 

50,159 

1,999 A 8,03,868 

Mossoorie . 

... 4,79,754 

1,03,617 

25,229 ." ■ 6,66,600 

Haini Tal . 

2,47,000 

4,11,060 

8,617 0,1>7,577 

DSIfiADSif 1 . 

... . ' .97 241 

’80,853 

421 1,78,515 

Mir.zapur. ... ... ... 6,29,508 

Ibar, si ... : : ... .96,558 

Muttra ...L: : ... A ',.■»■\ a; .4,95,924, 

42,155 

57,055 

AML 

cNil. ; : .6,71,663. 

4.466 1.58.077 

0,703 5,02,627 


















Butuatas, 


f pumps, 


Allahabad. 


Cavropore. 


,L Consamptioa of water per 
capita in gallons per diem. 

2. Number of inhabitants 
drawing 1 their supply of 
water from the mains. 

3. Water used for irrigation 
and manufacturing purposes.- 

4. Power of pumps per hour 
in gallons at river. 


185,449 


169.524,498 


171,6971 


423,158,464 


199,868 


22,960,000 


173,981! 


545,625,115 


2, Horizontal pumps 2 Boam Eugiuoa 102 2, Horizontal En- 2* Eng’in6^ each 86 
each 28 HP. H. P. gines each 120 H, H. V, 

, P. 


5, Power of pumps per hour 
in gallops at filter. 


Designed for 84,000Designed for 126,000 Designed for 252,000 Designed ior 187,500 

gallons. 

Maximum 96,000 Maximum . 154,961 Maximum 234,388 Maximum i 187,500 

Average 78,000 Average 114,862 Average 176,423 Average 154,467 

1. Worthington low 1. Triple Expansion 1. Worthington high 1. Engine 100,H.P. 

duty pump. Engine 120 H. P. duty primping Designed for 217,500. 

Designed for 120,000 Designed for 192,000 engine 285 H. P. Maximum 235,000 

Maximum 182,000 Maximum 192,000 Designed for 500,000 Average 208,580 

Average 102,000 Average 156,250 

2, Diesel Engines Average 382,710 j 

55 h. p, . . 

Designed for 180,000 ■ . . 

Maximum 228,000 
Average 192,000 ! 

2, Beam Engines 2, Beam engines 4. Beand engines Two engines each 80 

each 100 H.P, each 135 H.P. each of 820 H. P, H. P. 


Designed for 192,000 Designed for 223,300 Designed for 450/iOGiDesigned for Iff'fjSOoj 
Maximum 200,000 Maximum 265,000 each set (2 engines)! ; :llia^iraum : i87^oJc 


: Average 180,000 Average 188,453 Maximum .. •■'357,45$ Average, '; ■ 

, "i T^Tt .... '.'.'.A. .. A KitJlTl Ontt nii.vVvm 1 i’.'J 


1. High doty Wor- 
.fchiaetsoa 130 H.P. 
Designed for 150,000 ., 

Maximum '156,000 


■Average 144,000 
Sing mains.,, : , 2. . r.. 




7 flumh iiW'iiu’ . Vc , l-lnmifos 

respectively. 


Average 336,562 One engine. '. ; ,f |A 

• • - : Designed lb* 1 .283440 W: 

Maximum 338,2381 
• ■V Average- ,!!,!‘2|8^f{||| 

iMi-:'' 2 ■ ■ '' ' ' ' 2 f 


4l*83L miles 


New ,, ., 4.100' 


\ * ? V* i ^ ^-1: ~ ^ * j y .< ' ' f ; i * J ( , > ^ , 
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in the water works of the United Provinces for 1918-19, 


Lucknow. 


piston pumps 
each capable 
of discharg¬ 
ing' 33,200 
gallons per 


2 Motor-driven 


pumps to deli- 


Naini Tal„ 

' 

I)ehf& Dan, 

Jbaiisi. 
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Ttf^-tap sfiuod'* 


Details of pumps, fillers, ianhj, reservoirs, rising m .(tips, sic., 


Pft-Uettisw. 
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1 

AlIahalj.Ld. 

1 

,13c nates, | 

4 

CawDpora, 

12., Namber of fiUdi'3 .... 

174-1 mechanical 

0 

8 

y 

i, '■$ t i*: \ z *:} ■.>'] n nor s 

• JjLlfcr. 

200' x 100' 

200' X100' 

200'X ICO' X 6'— i}" 

200'X100' 

3 4.- NnnlWr ofO. W. rescrvc-ir* 

o 

2 

Cl 

2 

I5-. Size of 0. W. reservoirs 

103'X 105' X 10' 

Each 160' x 103''3 

irsyxiis-y x I?/ 

Each 135' x 7.06a' 



V f > ' 


X12' deep. 

1C. ■ Cr.paexi.7 tf’C. W, reset* 

! • 

670,000 each 

1,240,000 gallons 

1,854,003 

Each 0,53,300 

'voirs in gallons. 

j • 

each. 

1 ■ 


gallons. 

IT. Number ;qf service metr 
vow or-stand pipes. 

' 

.8 

1. ■' 

1 ■ 

1 

1 ! ■ 

■ ■ 

9 

• • u 

18. Sice of servics reservoirs 

r . . 

1: ’ . • 

! 166' Alia. X Hf ! 

GO' dia. X11 1 deep 

(10 F dia. X15' deep- 

Balancing tanks- 

- ! 

|, ■ deep. 


■ ■■■./■.■ 1 ■, 

00'—6" iiighX36 f 


i 2. 20 f dia. X 50' 



dia. D 

1 

i deep. . 

| : . ' 

■••• -■ . 

: ' '■ V' v 'f. '/3 : 

■ ■ ■ a' ; ! 

N'-y 

50'—6'- high-x 40' 
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u i ;'• r „ 

■■ ( ' jf f '‘v , r e', 1 /. 

^ ''''■ v'aa■ x 
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1 433,000 

1 0^GOO gallons 

265,000 

iNAls,. 18,087 Aria 

! s '' ) 1 '■ \ 11' 'L' . ,‘’ 1 (. f.’j ”'a 'X. 1 ' •• 

2 ' 200,000 each 


'u-i ' w '' 
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Mussooiia. 


Each 105'> 


.6 Jron Ker- 
vic-e Tanks. 


1 . lO'xlQ 1 


5, 4'Xi‘X 
4'. 


1 of 2,500 

S ggikm&B ■■ 

10 of 800 




n the water works of the JJmted Provinces for 1018-19—(concluded). 


200'X100' 150'X100' 


107' >< .12' 7' 

deep. 


738,500 gal- i 110,600 
Jobs each. 


4i 

2 X (40'X 
25' X 8.'). 

1 X (30'X 
20'X8'). 

1 X (80'X 
24'X 6'). 

2 of 50,000 
gallons each 
1 .of. 30,000 

gallons, 
lot' 72,000 
gallons. 


66'xW 


X4'. 

4. S'XS'X 
4', 


Haim Tal. 

Delu'a Dan. 

1 chlorine 
plant. 

<<1 

7 

45'x40'x6' 
at W. W. 
station, 

... 

07,500 

*)•' 

32 Small ser - 

s 

■ ■■■■.' 

1 3 bt* AvOt.'i'' 

.yoirs and 

6 large .ser¬ 
vice tanks. 
Small ser¬ 
vice tanks-: 

Service 

reservoirs 


} Kixsaptu. 


iO'xtt'X 200'x 7-5' 
S'- 


29 of 2' 

■—8" 

X3', 1 

.of 

4' X 
lof 4'> 

8' 

(o' 


8 < 111 . a,r e 

tanks 6' x 

L at g o 
Ber v i e e 


1 of 36'x 
15'X 9-5'. 
2’of 22-5'X 
w-sm' 

3 of 25>5' X 
15'xT5'. 
1-of 20'X 
10', 1 of 
1.3'X10'; 
Total, civpa- 
ciiiy of 

-reservoirs 
02,200 gat- 
-'ions. Total 
capacity of 
j a i ;g 0: 
; (so. rvie o 

;i.Sij,5f4gal' 
loss, I 


32' .dint- hncl 
20' high each. 
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Water works 
(original and 
special repairs). 


Water works 
Maintenance, 


Drainage work; 


.1,00,647 


1,40,000 


1,37,5,80 


1,72,476 


Oawcpore 


Meerut 


29,21 C 


Massoorie 


Naiai Tal 


52,548 


Debra Duu 


Mimpur 

Muttra 


11,747 


Fyzabad 


Alruora 


Babraieh . 

Fatebgaili . . , , 
Maheshpur Uttaria. 
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APPENDIX No. VIII, 

List of projects finally sanctioned during the year 1918*19, 

l>s. 


Agra Emergency Canal Water Supply ... ... ... 6,497- 

Do. Settling Tank no, 1 providing baffle wall ... ... 994 

Do. Tajganj service reservoir (supplementary) ... ... 2,658 

' Do, Thomason' and Lady Lyall Hospital drainage ... 28,136 

Do. Sha'uganj drainage and borrow pits filling ... 54,035 

Allahsbad-Karelabagh-reinforeed concretesuction tmmel ... §1.425 

Ditto ditto Section kennel (supplementary estimate) 7,841 

Ditto „ ditto C engine, house repair and- overhaul of 

C engine (revised estimate) ... ... 21,587 

Allahabad Earelabagh pumping station drainage ... ' 8,249 

Ditto- ditto • repairs to boiler and Beam Engine houses 17,746 

Ditto. ditto repair to chimney _ ... 1,172 

Ditto. Magh Mela water supply ... ... ... 13,498 

Ditto Mahaharxmi water supply ... ... ... 1,128 

Ditto Kydganj drainage work ... ... ... 3,19,075 

Bairaiofa Flashing Scheme .... ... ' 51,870 

-Do.. '• Water supply ... ... ... 1,11,277 

Ballia-B&t Proof Grain gndown ... ... ... 69,985 

•Benares Water supply (Tube well) / ... .... ... 1,14,675 

Da, Water Works meter house ... ... 21,425' 

Do., - tubewelltest pumping ... ... t .2,704 

Bs'nareS tube well (Military Department)... ... 7,105'- 


; Bareilly-tube well (Military Department) ... ■ .... ■ 6,058 

Onvriipore additional connection from low level .sewer rising main 
to main sewer at Mali Road ... ... ... 14,700 

Cawnporedrainage scheme, parts I and II ... 20,67,942 



Do. East Indian Railway tube well (revised).., 

■ Dehra Dun ArKafc bazar drainage .. 

Do, sewerage extension and tallage farm 
Faiobgarh Central Jail water supply i. ' V : 1. 

Fyzabad, :GulaDBalri (PC^IIs ■ 5 -4...... 

Do. .. Water-supply (supplementary). ... - . ; . - ' i,; 

Do, Water supply engine and other foundation oil reservoir 
overhead oil tank .... 

Fei-oxibic! Tube Well ' ... ' . 8 fdCjJc 

■Golii Tube .Well Engistallonao and driver quarters ... 2. 

1 ... ... „ 

i'at.j i i' i mi ... , 

1 . i lli'ihS Ji- ... ' 1 

a . J-, ^ * ... ...... 

r , 

r 1 >- n log sewei id sdiago firm 


8,939 
15,86 a 
9,065 
2,067 
2,-517 
10,107 


4,695 
13,264; 
'7,701 
80,091 
18,212 
3 525 
1,27,503 
2,75,513 
' 1,085 


talk (B^teftly.) tube well 


- 10 





( ivii ) 




■ Rs, 

Eamnagar water supply ... ... ... 10,762. 

Ssrdhana drainage scheme ...' ’ ... ... ... 25,684; 

Shahjahairpur Cantonment kibe well .., 5,894 

Ditto Military department tube well ... ,,, 8,217 

Tundla tube well, East Indian Railway ... 8,777 

, .Total : ... 39,81,077 

List of projects submitted but not mieMoncd during the year 1918-19. 
Aligarh district Jail 5®- tube well ..»• ... ... 8,411 

Do. districtJail 9® tube Well (alternative) ... ... ,5.098 

Allahabad University,,tube well ... ... ... 10,474 

Bareilly drainage scheme ... ... ... 38,09.800 

Do, Cantonment tube well and origins house ... . 4,081 

Bijohi (Moradabad) Glass Works tube welt ... ...: 4,395 

Cawtipore drainage scheme, part III ■ ... 2,29,528 

Ditto : , ditto, parts IV and V . : 8,75,905; 

Ditto ■■ . ■ditto, part VI ... . .1. ... 1.39,250 

GaWnpore (.ranges Flour Mills tube well . ' 3,435; 

D.eobahd,Isiamia College drain diversion ... ... 12,1.97 

Etawah tube well (revised) ... ... ... 21,694 

Gorakhpur district Jail tabu veil .. ... ... 4,380 

Jkansi water supply— (Preliminary) 

’ Babinii A ‘ ' DA 18,25,500, i'Av 

Babina B ... ... ... '14. } 37,286 

• 1 Chatnrawa 11,95,607 



44,59,30S:..;:‘ 

Lucknow,sewage pumping station (for temporary plant) ... 2,00,007 
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Muttra Water works. Addition to water works “superintendent’s 
quarters ; '■.' •vV ; V,,D;i ; /UdSAv 

Muttra Grass .Farm tube well 1 N;, 

Patti drainage scheme ! 

Uiiko ;wsteir : ; supply Ivt ixfsAAb NU;M.NA;f,1 Sid DA* ADDAUAD 

Ujhanidramage-ficheme ... ... ‘ ,,, ' 


53,44,558 


i ojeots t Ur p ) i ati th r n 5 < m 1018 I f). 
Agra -Cantonment- drainage scheme ■ ... ... : 

Do, sewerage and flashing scheme (amende 1) ... 8 

Do, Mechanical niter ... ... ... k 

Do, Settling tanks No. I, 11, and III (remodelling) ... . 

2>o, Sabamandi storm witter drain ... 

Allahabad (Nauh) sewage farm (ro-narnugmoHis for) ■ 



—i 


( xviii ) 




its, 

;,!' 88,611 
,,. ' 8,00,000 
90,322 
... 4,94,743 

12,000 
.... 5,099 

... 1,97,287 

... 10 , 00,000 
... 3,50,000 

... 16,50,000 
... 6 , 00,000 
... 1,50,000 

... 14,59,200 
2,00,000 
22,144 
.... 99,68-7 

. 7,000 

... 1 , 39 , 49,547 


Duhra Dim drainage scheme (revision) 

Gorakhpur drainage scheme... 

Hapur flushing scheme 
Hardwar union water supply 
■Kaimganj drainage 
.Kosi drainage 
Do. water supply 

Lucknow water supply (reorganisation) 

Do, sewage pumping station (permanent plant) 
Do. Ghnzraddin Haider Canal -improvements. ... 
Do. Trane-Gutnfci survey ... 

Mahoba water-supply ... ... .*»* 

Meerut Hydro-Eleofcrio scheme ... **» 

Muttra sewerage scheme 

Do. drainage of standposts ... . ... 

Muxafomagar flushing scheme ... 

Saharanpur Paondhoi lining... 

■Total 
























FOB THE YEAR ENDING 81ST MARCH, 1918. 







Twenty-third Annual Report of the Sanitary Engineer to Government, United 
Provinces, for the year ending 31st March, 1.918, 


Establishment .—The post of the Sanitary Engineer was held by Mr. C. EL 
West throughout the year. 

The following officers were employed in the Sanitary Department under the 
Sanitary Engineer 

(1) Mr. G. McC, Hoey, Executive En gineer in charge of the I Sanitary 

Division, Saharanpur. 

(2) Mr. S. E. Platt, Assistant Sanitary Engineer in charge of the II 

Sanitary Circle, Allahabad. He also worked as the Personal 
Assistant to the Sanitary Engineer. 

(3) Mr. A. S. Knox, Assistant Sanitary -Engineer in charge of the III 

Sanitary Circle, Cawnpore. 

(4) Mr, E. W. Beveridge, Temporary Executive Engineer in charge of the 

Well Boring Operations Division, Cawnpore. 

In addition to these there were 8 Assistant Engineers, 1 Upper Subordinate, 
4 Temporary Upper Subordinates, 26 Lower Subordinates, 30 Draftsmen and 
necessary clerical:Staff and work establishment. 
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The following stations were visited by the Sanitary Engineer and his 
assistants during the year 

Agfa, Allahabad, Benares, Cawnpore, Lucknow. Meerut, Mussoorie, Nairn 
Tal, Debra Dun, Jhansi, Muttra, Gobardhan, Bmidab&n, Saharanpur, Kathgoclam, 
Bareilly, -Hardwar, Fyzabad, Bamnagar, Hardoi, Nimsar, Kaimganj, Patti, 
Haldwani, Dlmmpur, Balrampur, Gola Gokarannatb, Pilibbifc, Shabjahanpur, 
Tundla, Sifcla G»dhera_{Haldwani), Bahraich, Deoband, Aligarh, Hapur, Ehurja, 
Etawah, Jaunpur and Amritsar. 

Expenditure.—■ sum of Bs, ,8,03,900 was spout on original sanitary 
works, under the supervision of the Sanitary Engineer and Es. 8,14,420 was spent 
on the maintenance and repairs of open water-works, the .total expenditure 
exclusive of the cost of .preparation of schemes under the supervision of,’the. 
•Sanitary Engineer was Rs. 16,18,320 as shown in Appendix VI of this report. 

Project work .—The total value of projects dealt with by the Sanitary- 
Branch amounted to Rs. 1,54,23,597. Of these projects of the value of Rs. 6,28,475 
were sanctioned and to the value of Rs. 63,27,614 were completed and submitted 
for sanction. The remainder to the value of Rs. 84,67,508 were still under 
preparation. 

Open water- works .—From the weekly analysis of the water supplied at - tho 
various open water-works it appears that the supply was of uniformly good 


Naini Tal,—A t Naim Tat one engine has been fitted with larger plungers . 
for pumping to the intermediate:jaM.-low level systems. This is a great improve¬ 
ment aiid effects a considerable-saving in coal; 

Owing to the abnormal rainfall in 1917 there was no occasion to use the 
chlorine, plant, but it has been maintained in good order and is-ready for use if 
required. UuU-T-yh ■ A g": A U Ay- 

Agra.—At Agra the pumping plant has been maintained in good condition, 

UM cmU;- v• ;• Arw-.b'-i 'i: - w rt;- iOS.-A ' : i v : l - ii . 71 b~', „ „A t . 1 

out as there 
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Allahabad — At Allahabad them-was ..a serious -breakdown of the puinpihg 
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entirely owing to water being' available- Rom three tulj v v-, 
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Novembdiv > 7 ' v 1 , ■ L ' f ‘ IM 4 ' ' Jp 

A fullinto A* m & 



:'g :-i-: 



( U ) 

to be overcome owing to the floods in the Jumna and the unstable condition ol; 
the site of the water-works intake; but the conclusion arrived at is that with a 
thoroughly competent staff, a full supply of good fitting spare parts and proper atten¬ 
tion to'ordinary maintenance most of the trouble experienced at Allahabad could 
have been avoided. All necessary repairs and overhauls are in hand and will ba 
completed shortly. The fly wheel engine is being completely overhauled by Messrs. 
Worthington Simpson and Go., as the overhaul done last year by the Water Works 
Superintendent was not quite satisfactory. The small portion of the new gallery 
which was damaged last year by carelessness on the part of the water.works staff 
is being repaired, and a new ferro concrete tunnel is being constructed to replace 
the two old tunnels for “ A " and “ B ” engines which were also damaged some 
years ago. 

Cawnpore .—Cawnpore there was considerable improvement in the 
unfiltered water-supply as the cold weather channel of the river which for some 
years had left the Cawnpore bank and gone to the opposite side returned to the 
old bed under the pumping station. So the supply of water from the canal which 
was taken to make good the shortage from the river was no longer required. 
This resulted in a large saving, as the canal charges for water are very high. The 
machinery at Cawnpore was maintained in good order and the roughing filters 
ware much improved by changing and regrading the filtering media. There is 
little doubt that with the large demand for water in Cawnpore, throe more 
prefilters are required, and an estimate for these should be sent in as early as 
possible. . . 

Lu.chnow.~Ab Lucknow the breakdown of the pumping plant which occurred 
early last year continued' to ’give trouble and the supply of water had to be 
considerably curtailed till the plant at Gaughat was overhauled. This, has now 
been done, and it is. hoped that no further trouble will bo experienced at this 
station. Most of the trouble was due to neglect in doing ordinary petty repairs 
when needed and allowing the plant to run down. The monthly reports Allow a 
very low figure, for working efficiency both at the filtered and untutored stations at 
Lucknow, andit..is’hoped;th'at during the year this state of affairs will be remedied. 
The tube wells put down at Aishhagh are now being worked regularly with the 
air compressor plant purchased last year from the North-Western .Railway. This 
forms a useful stand-by in case of any shortage in the supply. 

Benares.—kb Benares some difficulty has been, experienced in getting spare 
parts.for renewals, but the water-supply has on the whole been well maintained. 
The coal consumption at this station is higher than it should be, and there is no 
doubt that with greater attention to details of maintenance the working efficiency 
of the plant mould be improved. The two tube wells put in last year have not 
yet-been brought into use. as it is impossible to got the necessary pumping plant 

The waste meter system has been in' regular use, but full advantage is not 


. being taken of it,.and- a good deal more might be done to reduce waste than is 

.,|#hmg.:doii9,at p x e Beoatfl '’1 i it;-.i Wif a h; : lb v": ; k1 : 

A. regare.u the viher opontwater-worksmLMuBSQorie, Meerut, Jhansi and 

Debra Dun, there is nothing very particular to record. At Dobra Dun the supply 
»*. > merged bytaki ig in a few additional springs, and at Jhansisome expenditure 

■ ’•! incurred u improving ike pumping station-and.intake at the Pahtfj reservoirs 
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riym, r Thc work on relaying the water-works mains has been omctrcally 
completed, iym work has keen delayed on the raised reservoirs and the ermine- 
noUBO owing to-the shortage of • coal for brisk-burning.-. .The-new ewinps reunired 
hwr. nut ucen secured owing, to tha want of a priority certificate A- priori tv 

■ cMcmm one engine set which is practically ready 1ms now been obtained and 

“ - nc-oeu ui. is will oe received., sometime this year-. - ' 

- . ~M ;,luUl ‘ 3 tar - ^riwi-y.ippfy hetn tube wells wav sfca-red 'vi, dm, 
-•dm proving quitesatisfactory. ^ ,jl1, 

,w . c -itt g.iLi.w -no nccci cni v ea centrifugals worked uv current tfahe^twi nf«,« 
mwonbvDioveitnoiacsandlyLai^ U uu tho 


Fyzabad and Ajudhia.—A. similar installation was put up for Fyzabad anti 
Ajuclhia. The pumping station plant and wells which were financed by 
Government were all ready, but owing to delays on the part of the Municipality 
in financing their distribution it had not been started. The plant which was 
lying unutilised was acquired by the Military Department for use in Mesopotamia, 
This work will now have to be completed after the war when conditions are more 
favourable. 

Allahabad Water- The three tube wells already sunk at lihusroobagh, 

Thornhill Road and Daragunj proved of the greatest service during the period of 
the breakdown at Karellabagh and enabled a certain amount of water to be 
pumped daily and so averted a complete water famine. Two more tabs wells at 
the Polo Ground and Mayo Hall are being sunk. 


Allahabad Kumbh Magh Mda. —A scheme for the supply of water- to the 
pilgrims at the Mela was prepared and carried out. Owing to the high level of. 
the river after the monsoon work could not be started on the melt ground until 
November 12th, 1917, but 27,500 feet of pipes varying in size from IQ* to V/ dia¬ 
meter were quickly laid and regular daily pumping from the tube well at Daragunj 
was started on 29th December, 1917. A continuous supply at the rate'of about half 
a million gallons per day was given throughout the mala and pumping was finally 
stopped on the 4th March, 1918. The total cost of this work was about 
Es. 56,000, but pipes and fittings to the value of about Ss. 37,000 are available for 
transfer, elsewhere. 

Bakmich.— The flushing scheme has been satisfactorily completed at a total 
cost of Es, 51,212 and been handed over fro the Municipal Board. 

Aligarh — No further progress has been made on completing the water¬ 
works scheme here. The tube wells and subsidiary buildings have, been completed, 
but the installation of machinery and the'uis.tribut.iou system has been postponed 
by Municipal Board till sometime after the end of the war. A scheme ipr 
generating current from the canal falls for lighting and power purposes-is under 
preparation. 

scheme for a pwateib&ipp'ly--.for; Khurja and another for; Bushing 
the-main drains only have abaca prepared and submitted to the Municipal Board. 

It is very doubtful: if - -.either of' these' schemes can be carried out at present,. A 
proposal for a hyd co-electric scheme with currant generated at--the c-a-ual falls for 
lighting and .power purposes is; also under consideration. 

Tube well?.— ; A successful tube well Ms been sunk for the Military Works 
Department at 'Benares and'work is in progress on another for the Military Works 
Department at Oaympore. Work on .tube wells for the Bast Indian>:.Eailwaiy-v: 
Company is also in hand at Cawnporo and Tuudla. 

k ; ORIGXNAD:.WC)ElIS'-n ; DBAINAGB:A]ND DRAINAGE SCHEMES, 

A llahabad Drainage Tforh.—The expenditure during the year was Rs. 46,115, 
making a total of Rs. 7,28,226. 

.''ha-; The..'.;diat-itibutiiAg'f'.cilit :; ii;;waii;Nh 
found that the earthen channel was frequently . damaged owing to rat holes, etc. 
-The Jumna Bridge pumping station was handed over to the M.u-uupai Board on 
8fch April, 1917, And.the: plant has been working b .drefactor a hew the e-i, 
fhpUghdtheredwas slight trouble in the monsoons when the river Was high through 
leakuin the gates of the- storm water overflows, and this needs atiuanoa, 

T'hs main sewers forming part of the S.IA tool b imm cl u to -therm] 
constructed by the Public. Works Department; have been maintained by tluna ■. 
dunm the year, and they and the 'various street and house connections ako recently 
constructed have all worked satisfactorily.' 

A scheme for the sewerage and damage cl the- Rycigimj wm • Allahabad 
a is he i gen ud and amlioncj ru lend? . 1 iol ''A >’o.K n ' 1 rv pm i 

hand shortly'if bbo. difficulty in arranging for brieksmndfmateyiafe can heyot over, 

l iorudubvi.— x piojb i for imprcMug ihc urnmage rf Mwah lnd hm 
been sanctioned for Its.-51,000 and. iunds.aiiotted, panel a jiusking. -scheme- .for 
Rs ,« OOOha also bee emsionel andh on' MUUd; bm i i-UJtml if ^ : 

l-.r* « msMtlner nt* r» Viri ?T1\ fl.fr AWlflff iftTVfiW. O ifS OUlfe fefe ill 


of the above works can be taken np at present owing go Die diffiomaes m ge« 
materials at .reasonable crises under ms m-i 




. Benares drainage,— The total expenditure during the year was Rs. 31,227 of 
which Rs*. 8.214 was spent on the Bengali Tola lateral sewer and Rs. 14,013 on the 
Beni Madho Branch sewer. 

Ga.impore.-~ The first three parts of the Cawnpore drainage scheme totalling 
to Es. 24.99,518 have been completed and submitted to the Municipal Board. It 
is expected that the remaining parts nos, IV and V will be ready by June. 

Two new Flesala pumps are on order for the Permit Ghat pumping station 
as the existing plant is incapable of dealing with the present flow of sewage which 
lias been greatly increased by the large amount of war work being done in 
Cawnpore at the tanneries. 

Meerut .—The anti-malarial scheme (lining of the Abu Nala) and the lining 
of the Surajkund have both been completed and handed over to the Municipal 
Board. The total -expenditure has been Rs. 90,341 on the anti-malarial scheme 
and Es. 12,450 on the tank lining. 


A hydro-electric scheme for supplying current from the canal, falls at Bhola 
for lights, fans and pumping a supply of water for Meerut is under preparation. 

Sa.haranpnr .-~The anti-malarial work at Sakaraupur consisting of relining 
of certain lengths of the Karegi and Ohilkhana Nalas has been oompletod at a cost 
.of Es. 9,229 below the estimate. 

A hydro-electric scheme for Sahavanpur as well as schemes for water- 
supply and drainage arc under consideration of the Municipal Board, bub it is 
doubtful if anything can be done Row till the war is over. 


Landmr (Mumor-ie) drainage.—The progress of this.work has been rather 
slow owing to difficulty in getting the necessary materials and labour, but the 
North Road'tunnel and two latrines have been completed and progress has been 
made with the other works. The expenditure during the year was Es. 31,359. 

Agra drainage se\en\e.^ The scheme amounting to Rs, 32,16,427 has. been 
.completed and accepted by the Municipal Board who have agreed to provide 
.Rs. 35,000. annually towards carrying out the work. 

Delira Dun drainage.—The portion of the work in hand last year was 
successfully completed, but a further instalment consisting of the provision of a 
flushing scheme with pail depths water Hushed latrines and an extension of the 
outfall oil to a stillage farm is now being taken up from funds recently provided. 

Public Vv orks Department have spent the following sums on drainage works 
being earned out.by.them for Municipalities::-- 

Anupshahr, Rs. 2 269 ; Mute, Em 4,334; Almora Es. 1,160Farrukhabad, 
Ha. 872 ; Shahgunj, Rs. 300 ; and Ghazipur Es. 805. 

Of The. three;, large drainage schemes in hand a year ago the Agra scheme 
has. bepn Completed arid;the Cawnpore and Bareilly schemes will bo'submitted 
complete in a short time, a list of other drainage and water-supply projects in 
hand is given in Appendix VIII of this report. 

Increasing difficulty,.!^ been experienced in obtaining materials of all kinds, 
especially-spare parts for the upkeep of machinery. New machinery is practically 
unobtainable. ■ 


• The suppiy of coal for pumping has also caused much anxiety at differ er 
times. Allahabad, Benares and Nai-ui lal have been within two or three days < 
shutting, down. The. situation is better at present, but needs to be careful! 
watched, woal tor brick-burning is so short that bricks c.an only be had in srna 
quantities, and if matters continue as at present it is extremely likely that all wor 
on new water-supplies and'drainage will have to be shut down till some peri a 
alter, toe war when things get normal again. 

-The staff special thanks are duo t 

Ar, fluey. - Mr. I-Jaufe, Mr. Enos and .Mr. Beveridge for the valuable assistance the 

P.ave given me.- y -v''--- . ; ■; /.; ‘ - 

C. H. WEST, 

'Doled theltitk fom, 19i8-. ■; Sanitary Engineer to Government, 

iSSSVV.CiyhhfVWV-W-Vyh; VVyVbhvh Vv y v, United Provinces. 
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APPENDIX-' 

Statement of opera- 


Particulars, 

Agra. 

Allahabad. 

Benares. 

Cavrnpota. 

Population- 





1. By Census of 1911, in Municipality 

'163,935 

159,701 

199,868 

173,973 

2, „ „ „ Cantonments 

21,514 

11,996 

3,936 

21,517 

3, Number of inliabifeants drawing 

185,449 

17.1,697 

199,808 

173,973 

their supply from mains, 





L O ilSdfTLpiiOi'l Of WCbt&l > 

1 During the year, including Gal lone. 

1,280,804,000 

1,089,682,975 

1,779,693,432 

1,845,260,000 

cantonments, 

5, Daily average, including „ 

3,509,052 

2,985,433 

4,875,872 

5,055,507 

ciiutormionts. 





■6, Maximum daily average in •„ 

3,848,520 

5,009,767 

0,781,685 

5,686,774 

aar one month, 





7. Water used for irrigation „ 

153,728,342 

209,135,437 

21,990,000 

829,242,000 

and manufacturing pur* 





8, Wafer used for domestic ,, 

1,127,075,668 

880,547,538 

1,757,097,432 

1,416,018,000 

purposes, 

9, Consumption per head for „ 

16-C5 

14-05 

24-09. 

22*80 

domestic purposes. 





10, Consumption per head for , ,,. 
trade. 

2-27 

3*33 

f ’30 

5*20 

Total ... ,, 

18-92 

17'88 

24-39 

27*50 

11, Daily average for Canton* „ 

245,421 

146,065 

2,431 

13,891 

meufca alone, 





12. : .N'unsli:er of house fcomaections during 

Till *7 IQ ' 

26 

37 

173.. 

207 

. AUi i -lo. 

IS.: 'Number of meteped connections ... 

120 

366 

6 bouse met ers 

Gl 

’Annual Receipts o,nd Charges, 



35 district meter. 


14. Maintenance charges.., Rs. 

,,.-l 97,255 

■■f.::A' ; ' I,2^S22'i ; 

1,60,054 

1,64,016 

15, Cost per 1,000 gallons consumed... 

1- 21 annas 

A 1*55 annas' 

1-44 annas 

1 * 42 annas 

Do, „ ,, „ per 100 feet lift 


1*08 

'90 „ 

AI0 „ 

17, Cost of water per 1,000 gallons, 


3*62 „ 

2*9 „ 

. 2 * 25 

including interest . and sinking 
fund charge.;. 





Lift oj Pump, 





18/ dHilri'ter'' to'gist flingIfaMbi :4 ■{ AND 

.;t. NffA.Ae.x;-45; .feet;. 

94 feet . 

88'15 feet 

■ 91-1 feet 

10 t r to r t I , tor pump? to town 

133*8 feet 


a 72-55 „ 

65*6 

■ : fii./nvi/lOD, 



; ; >;iA;-iA AAbj 


•Tefal Lift 

1 ‘ 'jrjt ^/^t^^oifeT^irfer-IFierfes. 

$0. * "^tiv rnt,fe Stf&vered during tljs 

-488*8 ■feet 

170 I .. 

AAO-rox';,,:;:;;; 

156 *7 : „■ 

A.- 1 1,03,517 

1,02,211 

1,10,431 

Mil® 

,.vsi>r, B$, 


21 . ' " r r 1 • or u n > -. rja,, s i ? 

OgA "S ’- 1 

45,811 

84,530 

. 7,449 

1,02,312 

V'lfW: 41 Total ittc-OBts Rs 

.m—* — ***- 

1,43, S2S 

If • f 'j ' ... 

~r J f‘r* • 

. 1,26,741 

.- -1,28,880... 

' 2 V 5 4,785* 
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r No, I. 

tions during the year 1917-IS. 


Luokuow, Meerut. Mussoorie. 


240,016 76,351 

10,782 50,876 

177,935 116,227 


885,822,000 137,135,695 
2,426,909 1,197,635 

3,580,645 1,775,257 

72,727,000 10,463,600 

813,094,100 420,672,095 
12-4 10-02 


13-52 ‘ 10-27 


178,877 525,581 

80 51 

292 34 

1,47,030 fo. 27810 
2 "65 annas 1-02 anna; 
1'45 ; -70 annas 

4'34, ',f 2-60 annas 


11,985 

2,511 

11,000 

45,723,171 

125,269 

160,214 

i 

Nil . ! 

I 

45,723,171 

11*39 

Nil 

7 FW -" 


Es. 23,085 
8 * 08 annas 
-57 annas 
Es.' 1-96 


Saint Xttl. 

D.hra Dun. Jhansi, 

Mirzapur. 

Muttra. 

16,788 

1 

l 

30,301 

58. *23 b 

55,3041 

,v*' $82 

1,239 


11,930 

Nil * 

3,581 

33,027 

30,301 

f 

25,000 

38,401 

54,382 

22,781,886 

65,910/240* 

135,292,648 

140,278,331 

•54,143,000 

62.416 

180,576* 

98,692 

384,324 

202,732 

137,528 

180,576 

104,219 

427,740 

28 5, 8 1.4 

[ -209,980 

I 

Nil 

599,344 

16,603,036 

. Nil 

22,571,008 

85,910,240 

34,693,304 

1-23,614,695 

54,143,000 

3‘43 

5-95 

3-80 

8‘81 

. 3'74- 

•03 

Ni! 

" *06 

1-18 

Nil 

3>46 

5-95 

; ■ ; 3-.S8 

T 9*99 

3-74 

3,652 

Nil 

Nil 

Nil 

. Nil 

■ 242 

: Nil 

1( 

31 

• Nil : 


238 Nil 


3 199 Nil 


Rs. 40,866 j Es. 3,382 U s , 9,717 Ba. 11,330! Es. 10,886 
Ks. 1"79 -82 annas 4-40 annas 1 *23 annas 3*21 annas 

Rs. *26 ... 2-S6 annas! "-Nil 2-32 „ 


Rs. -26 , 
11s. 2-SO 


5*72 aouasj 2 1 5 an oas! 0 • 4.5 


113-9 feet 
67*9 • 

181 '.i< 

40,370 

82,195 


'.l&-:i'6.-f4ei: 7, ' "j V ■ ... .... Gr:vvit&i,n>n 

129*87 f , raainpnMplJOO' AyatjaiMl 1,098' . 148-74' 

■ aiixiliftry SOp^ H Inijer GtomTi^O' ....... 

: Inter Avar- 400' a;: T’.~~ "/"'V .TV':' T 

ItTilol'ISTAttT ' paUe,.' . Tj ' ''e..„T 

T:- ; . ■. Piliifiin. 240' ■ .T 

Ga 3<,GT 1 i f 30,T 8 . J{,, 0,,-^a TO ! a <1 tie> 


IN. 33,690' : Ra 5,678: 

: T o,, v , ,: 


1,22,574 Es. 68,690 


43,357 r ■; ; v - 42 , 683 ::t. t 2,729 ::: M%ru a M u , 10.200 

.—. .....-.. 


tVViCtb Jure-TiUofiirtTisfcTJSiS.;;:-: : A 7 VVt : 3T-., 


, '--.T-T ■- 1 f , J f " , ' s >~i%■■{- - b V *r \ , J ** ^ > 

t • : . ' , ' ' - ' V"T: o..—T iV: V,-- ..■■'■■ T't:5:tV ; VV^o-’a■ V=;t:v 
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A PPENDIX No. II. 


'mAnttvmce accounts of wter-wn'ka in the United Provinces during the year 1917-18. 


i 

| 

i 

Ahkb.'.ho/J,! 

Pena res, j 

C?.i?iif>or.3. 

Lucknow. 

Meerut, 

Mus- 

SOOj-iD. 

Naina 

Tal. 

Pehra 

Dun- 

Jlinnsi. 

Miraa* 

LHl 

Muttra. 

1. Establish- j 

Rs. i 

t 

Bs. j 

i 

1 

Es. | 

Rs, ! 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

inf I’ercnanea* { 
establish- i 

22,507: 

24,4(36 j 
■ i 

1 

33,656 ; 

31,407 

27,611 

1.2,344 

13,206 

10,460 

2,330 

1,453 

2,820 

7,060 

merit 

(hi Office con- j 

1,824- 

246 i 

1,005 

1,035 

678 

5,772 

847 

806 


101 

3,791 

264 

tiDrreriv-ii.-s. ’ ! 













(V Rm ... i 

302 

1,520 j 

270 


430 

60 


. , , 

... 




.tllYlip} htj *— ( 

(a) Goal. 

I 49,698! 

’ | 

44,557 

01,167 

53,456 

70,567 

531 

... 

21,811 

. 

4,392 

... 

... 

(!>/ Oil and waste- 

5,182! 

.5,944 

7,408 

8,500 

4,905 

582 

2,084 

517 

... 

273 

... 

3,060 

fc) Other stores 

6,160 

! 

1 

j 3,965 ! 

j 

4,33.1 

4,001 

5,137 

3,226 

3,029 

999 

... 

1,015 


t) D « 

«•>. jtilUl/i'e .— 

(a) Training 

i 

1 

1 

■ 


■ . 7 

927 

i i • 

• i i 

a, i 

- 

a,, 

1,284 

j 


livei, 

fhj Gleaning 

8,837 

.473 

i 

62 

... 

50 

... 

... 

«i * 


i 

... 

■ and vrclis. 
4 Settling hints 


1 


■ 









and filters:— 
] ;(a) Clearing 

l,0G8j 

1,949 

2,617 

1,485 

9,727 

50 






. ♦ 

settling 

" ! 

i ■ ’ 



1 









'(b) Cleariiigand 

' 1,492' 

1,691 j 

1,585 

7,358 j 

' 640 

1,292 

• - »<: 





i/V.iw'afcr'C 

. renewing' 
filter feist 
(c) Purchase of 

', 9,559 

; 

3,479 

| 3,933. 

! 4,908 

8,486 




. 1 » i. 

i 

in 

go® 

sand. 



1 a rui ’ 

i A.fia-7 



i ' 




... '• 


a! ninino- 
fei'jit?. 

i 


fc.t.fc 

•-. ty-yi J h< 









5. distribution — 

t . 

■ 












id} Pipes and 
liiUIigS. 

j 1,018 

i 3,978 

1 

1,14.8 

12,748 

1,515 

3,307 

' 285 

2,05 S 

i 272 

70C 

1,300 

to t 

(it.) jitters. ... 

860 

| 2,673 

... 

8,620 

337 


75 

587 

■ 

4 

2,824 

• ®« 

6. (Repairs .*— 


S' 











f J Tp fcflAilv.S)«•v 

4M 

1 201 

i 


... 

11 

*Sf 

230 

169 


415 

... 

-tM 

fit) To "bail \- 

i 502 1,742 

| 1,281 

2,093 

2,964 

822 

! 654 

931 

750 

12 

t « i 

204 

mgs arc, 


,1 

i 










■ ■ a rounds. 


s. . •• • 

V ... • . . 

! T 






. : —«*-■ ••• 




v . • ) * 

To mem- 

! 2,1651 21,071 

j 32,328 

16,817 

13.883 

402 

: 2,570 

. 2,213 



,, a i 


ii err. 


|. a-.-', : 










(di ■ £•> li-lSg' 


p:» 

1,285 

' 


fe.fc . 

• -fc 'V*:/ C-g 

,,, 

• • • 

■ ' 



nw■ 


fc fcfcl 









. 


t. . 'Waiter w ,-. 

• 72! 1,034: 

id It 

ISO 

123 

170 

101 

818 

i 30 

' - ; 2 

' 580 

298 

■ ■ lysis ,-— 


i • 

_• ; -8<8 










mmm 

Jfiliill 

J 07.255 

i • ’ ' : 

1,18,989 

S ,60,054. 

1,64,016 

1,47,030 

27,810 

23,085 

40,866 

i ■ -8,832 

9,717 

—mwiMsanv^M. „ 

1 

11,880 

10,836 
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APPENDIX No. III. 


Statement showing initial capital cost of subsequent extensions and-improvements incurred 
on water works in the Unit,ad Provinces to the end of 31 st March, 1018. 


Water works stations. 

Initial uapiti.] 
cost, 

Oost of 
subsequent 
extension. 

Cost of exten¬ 
sion duhi:" flie 
year I0i7-1$. 

'■Total, 


Rs. 

Ra. 

Rs, 

. lta 

Agra 

11,70,761 

1-3,46,347 

1,87,506 

27,04,614 

Allahabad ... 

16,24,001 

6,78,697 

89,344 

23,92,302 

Benares 

25,61,881 

7,52 788 

2,223 

33,16,892 

Ciuvnporo ... 

14,44,570 

10,15,716 

5,729 

24,66,0.15 

Lucknow 

15,15,736 

7,50.963 

68,617 

23.35.821 

Meerut 

7,51,710 

50,159 

Nil. 

8.01,869 

Muasoorie ... 

4,70,754 

1,59,040 

4,577 

(5,43,371 

Naiui Tal ... 

2,47.000 

3,88,723 

23,237 

6,58,960 

DehraDu-u.'.. 

97,241 

79,514 

1,389 

1,78,094 

Mirzapur ... 

6.29.508 

36,660 

5,495 

(5,71,663 

Jhansi 

96,556 

53,183 

3,890 

1,53,611 

Muttra ... ... ... 

4,95,934 



4,95,924 


APPENDIX No. IV. 

Statement showing m'e of filtration and mutts of mier-mrks of the United Provinces 

during the , year 1917-1S. 



R .la ot filtration in gallons per 
Square t oat in S4 hour?. 

Cliemiaal analysis. 

Bacteriological analysis, 

'Municipalities, 

Maxim mu 

Minimum 

Average, 

. • 

Good 

Bad. 

Total-. 

Sum list of 
tubas Sint 
to Chemical 
Examiner, 

Number 
' containing 
over .100 
Oiar.ieS, 

Jiochus 
meal 
til (at 

ampler. 

Agra 

34*0 

30-0 

32*77 

3 

Nil. 

3 

69 

!} 

21 

Allahabad .... 

37-2 

6'2 

34*10 

i 

Nil, 

1 

■ 379 

■ 10 
.2 


Benares ... 

50-0 

12-5 

39*10 

•2 

Nil 

2" 

m 


Cawrtpore ... 

50*0 

15*0 

43*2 

1 

Nil. 

1 

1 

285 

..... -r- 


Lucknow 

56*25. 

6*25 

30*41 

1 

Nil. 

173 

.1 


Meerut 

Mussoorie 

34-0 

12*5 

30*14 

4 

Nil. 

4 

i> 

Ml 

A. 

199 


. 

NainiT.il ... 




2 

Nil'. 

•v-.V• • - 

... . 

L_. 


Statement showing the use of fillers at various viaIC-r-worJu during the year 1017-18. 


^ '• Municipalities. 

■gatefit filtration iu gallonsper.sqtwrfi too tjetAxy. 

Bits of filter ares 
. iiByay; os feu!' • 
operation doting 
tliO joar. ' 

Average r\le on total 
tillering urea. 

Average rate fia fe'a 
in operation 
(vide Appends ;17.) 

■ Agra 

TAHhhabafl N- 'V : ': ... 

Bsnares ... . ■ • • 

Oawapore ■ ••• * 

Lucknow : 

Meerut ... 

25*00 

' ■ ' 

' ' 30*47 

30*11 

: ■ 17*33 ' 

' " 19*38 V ■ 

'■ •’-; 'ff . ■ A ;-v ■} a r i /. 

• : 32-77 ■ J 

34*10 . 
39*10 : 

43-2-■ 
.30*41 , . 
■:39*14 : 

; 20 ** 95 paroetft.. 

27*70 v 

22*80 

15*42 . . • 

43*02 - Sr. A 
32*78' • „ 


S'; ■. j\ ! p'f r-/ ‘ Vf; 














APPENDIX 


< s 


Mails of pumps, filters, tanks, nwvom, rising maim, etc 


I? A il > i C 11I --i - 


Consumption of water per j 
capita in gallons per d'-em. j 
Number of inhabitants i 
i.irawing their supply of j 
water Iran the mains. _ j 
Water used for irrigation | 
and manufftctaring purposes. 
Power of pumps per hoar 
in gallons at river, 


agre- 

18-92 

185,449 

153,728,342 

Horizontal pumps 
each 28 H, P. 


A. 1 lab abaci. 


Benares. 


17-38 

171,697 

209,135,437 

■> Beam Engines 102 
" H. P. 


Designed for 84,000 
jMasimum 96,000 
78,000 


5 . power of pumps per hour 
' in gallons at-filter. 


* ‘n 

Worthington low 
duty pump. 

Designed for 120,000 
{Maximum 132,000 
{Average 102,000 Average 
2. Diesel Engine 
55 H, P. 

Designed for 180 000 
-Maximum 228,000 
Average 102,000; 

2. Beam Engines 
each 100 H. I*. 


24-39 

199,86s 1 

21,996,000' 

2, Horizontal En¬ 
gines each 120 H. 
P. 


Oawnpora 


27-50 

173,973 

329,242,000 

2. Engines each 86 | 
H. P. 


Designed for 126,000 Designed for 252,000 
Maximum 154,961 
Average 114,862 


Engine 120 H P 
.Designed for 192,000 
Maximum 192 , 000 { 
156,250 


Designed for 187,5001 
gallons. 

Maximmm 234,388 Maximum 187,5001 

Average 176,423 Average 154,467 

I Wz-wflvin frhnn ViifTijI 1. Engine 100 H. IP.. 

Designed for 217,500 
Maximum 235,000 

Average 208,580 


average i • 

l. Triple Expansion 1. Worthington mgr 

• -i aa TT T> r 


duty pumping 
engine 235 H. P., 
Designed for 500,000 1 


Average 382,710 


2 Beam engines 4. Beam engines 
.. k " each of 120 H. P 


Designed for 192,000 Designed for 223,300 Designed for 450,000Designed for 187,000 


each 135 H, P. 


Maximum 200,000 Maximum 265,000! 


8 . Number of rising mama... 

? U-ur 1 *i-i!! n 'ioi 


Average 180,000! 

1. High duty Wor¬ 
thington 130 H.F. 
Designed for .150,000 
Maximum - 156,000 
Average' 144,000] 


2'5 and 1 ‘7.5, miles 

’, respectively,' 


Two engines each.80 
H, P- 


each set (2 engines) 


Maximum 187,500 




<% , Size of tfeiug ffltii m „ 


' N maker of - i - taob, 

10. of settling tanks 

..* . ’i’ • , . 7 . . 


|||| 


<.if settling tanks 


■ vf i> fe -• 




3 ‘ 8 milesi 


Old rising main 4,727?- 
New „ „ 4,100' 


\ 

a, 1 


Average 188,453!Maximuui 357,458 Average 171,180 

1 Average 338,582One engine;- - 

'Designed-for 283,140 
Maximum 338,23s 1 
Average 288,470 

2 


1-32 miles - 


20* 


-:Bdth§47! 


2,200,000 





8=4,400,620 

2=4,455,026 


403 ‘ 5 'x 262 * 5 '-x 15 « : 


'1 and 8:^6,486,120 Each’3,000,000' 
2=3,508,027 


Each 1 20" dip v : 


Igaeh 8oo' K'255' 


,J - v-v Y f ^ \ i r . 






( xi } 



Lucknow. 

Meerut. 

Mossoorio 

Nairn fat 

1 

Dehra Dun. 

I 

.. Jbausi, ! 

' 1 

Mrrsspttr, Mattra. 

13*42 

10-27 

.11*39 

3-46 

5-05 

j 

3-8 ej 

9-90 3-74 

177,935 

116,227 

11,000 

18,027 

30,301 

25,000 

j 

38,4001 54,832 

j 

72,727,900 

10,463,600 

Nil 

209,980 

... 

! 

599,344! 

i 

IS,668,636 Nil. 

2 Engines of 
130 H. P 

One engine of (re) Main 
26 H, P, pump de¬ 

signed for 
10,800. 

Engine ... 


2 Compound! 
piston pumps! 
each capablej 
of discharg-i 
ing 13,200 


Do a i g n e d 
for 187,50u 

Two turbines 
00 H. P. 

Average 

10,000. 

Lake station 

' 

gallons per 
hour. 

2 Diesel of 100 
H, P. crude oil 


Maxirau m 
' 188,237. 
Average 
178,517. 


72 QUO. not known, j 14,355. 

Maxi m n m (&) Auxiliary,Three engines 
01,985. pumps, jeaekolH, P 

Average Designed for Mo. 1 Eugioe, 
37,037. 4,800. plunger 5' 

13,104 gal¬ 
lons, 

A v e r a g e!No. 2, Engine 
5,000. 3f 5,160 
gallons. 

Max im u m’No. 3 Engine 


not known. 

3 Engines of Second lift (a) M a i a 
111) H. P, pump dri- pump (mot- 
vhnbysarae or driven 
power. , two design¬ 
ed for 150 
H. P.) 

Designed for Designed for ( b) Auxiliary 
187,500, 68,000 pump (mot¬ 

or . driven) 

Max i m u in Max i m u m two design- 
not'known, 50,611, ed for 23 

: ; ■■■■: H, iP, ' ' 

A v e r a g e -A'v e. rage: A ■ ' .' 

178,000. j , 30,327, : 1 .A A .'Ai',; 


31" 5,161), 


engines and 
dynamos 2 
Motor driven 
centri fug a 1 
pumps to deli¬ 
ver 60,000 gal¬ 
lons per hour. 
Actual dis¬ 
charge 81,000 
gallons per 
hour. 


I",1'. : f :; \AAA?-;.,;/A%d;rpatta 

^ AyfA^AIA' ;.AA}$)ipifesA ^flAAf Aft.: 

: S'SintiileaiK ; :i5" .main;s; vM #;r;:r';a . y ,• i 

A;:Si.y ; ;'383PA A A\r:l i; : :g es y. : 1 ttnil«si, ^ t 

■ A ;>'A;;:A / iS.O&O feet. : ,1'VPilgrim)*.54 ; i 

13"imain.=s John yMdey/./' mifeiA ! A 
8,550' ,k .i n n o n Inter ■ 

s p rings Cheerio. *49 
■ OOCA ■ miles, 

■ A A Inter Avar- 

. ' ■ptttta *25 

? i- 1 •* r 

30" '• 18" anils*/ Min rfayi 
■ t A A ^ ^ings 5*. I 8 « 

John - ‘ 

k i a a o n i % fi 0 ’ 

?aaa v v _ springs'SP-:/ :■■■ 

a t s-;.. ■ : a:. • A ■ : ., 

% - iooix'6'oi.x'i'... ■ a -a 


I i' ioj.if 

main. { 

5 A3 ii i, |iU. . ' f«A,; 


'Ms: 3-05 | 
, miles. 


12 s di-imotei Vi" 


“ '' ■ .' :**~SMh ri 1 ii • ;X* / - v f «’? 1: 

■ ;V i ]/, -51,v Ii, -; 1 

; ^ : a; V . .'Vf h- . •llllSiliil 





appendix 


, , , filbr* funks reservoirs, rising mains, etc.. 

Details of pumps, [Me fS, mnu,, _—----a 


Alt'habad, 


I Benares. 


Caivnporc-. 


wp} mechanical 
filler. 

200' X100' 

r> 

O 

103' X 105' X 10' 


200 '' x 100' 200' X100' X O'—41" 200' X 100^ 

WWXIW KW XWXU- 


(578,000 each 1,240.000 gallons 
each. 


1 , 854.063 Each 9,53,300 
gallons. 


186 , iu.xny eo-di.-xu-top W*-**** 

■ deep. dm. 

2 20' dia. X 50' 50'—6" high X 40' 

j deop. i I diii. 


X. ; . . 438.000 . . 194,000 gallons 
2 200,000 each 


265 000 Holds-318,087 and 
, 392,700 ga!l : . 
respectively. 


] , ; 

$W tap s ,ti d M e l 'f s .n 1 
piste lic! i 1 " posts. !44 

: size ... 43 :Txotup stand- ^ 

. TWo-tap a t a a th \ pnala ... 59 
■posts of . I" Four-tap.Him- _ 

1 ... 63 - x*®ta .. 30 

One-tap s Utatl Pv isie-no t upkgI3 
posts to,,., 159 Pash cooks ... 13: 
,. . ' ' p ' ' Wall Boxes ... 7 

‘ - Bib cocks of !" 6 


IJiiMap stand- " 1 j> urt 

f’XpsSfcs ... 2451 IpMts. s ;v '- : . : pf 

Ttv,o-tap stand- * Two-tap stand- j 

l#|>08ts ,n- 108'.' '.(ll.pOStstfpf.Xntpl'ltd 

1 J, 1 pi 3 lid- Out lap ft id 
pests .... 80 posts . ... 63 
Tap stami-posts 48 
Ea n i r i! ii i i iu,!i 






{ xiii ) 

No. V. 

in the water works of ike United Provinces for 1917—IS (concluded ), 


Luokuow. 


Mnssoorie, 


Niuni Tid, j Debra I)mi, j 


iTinapur. 


! .Jewel filler j I ! 

7 4 j ... 12'dia 1 chlo-j ... ... ... i 

j riue plant. ! 

200'>< 100' 150'x 100' j ... ... ■ ... ! 

2 1 J 4 r ! ... ... .. 

Each 105'X 48'x52|'X j 2 X (40'x 45'x40'x6'l 
107' X 12' deep. ; 25'X 8'). at; W, W. j : 

deep. I 1 X (30' x station. i 

| 20' x S'). | 

I lx 780'x ' i 

■ ! 24'XG'i. 

798,500 gal- 110,600 j 2 of 50,000 67,500 , 

Ions each, s gallons each. 

!i of 30,000-. 
gallons 
1 of 72,000 
gallons 

1 2 20'I v o n 82 Small • 25 1 * 1 2 .. 

Ser vice service i • 

Tanks. . reservoirs 

and 6 large 
sc r v i c e 

I tanks. 

68'X12' each 25'. 1, 10'X10' Sm a 11 Se r.vioc 40'x 15' X 200'x 78' 32' dia, m3 

X34'. :.x4', service reservoirs 8', 20' higlreatili. 

4, 8'X8'X tanks ■ holding I 

4'. 32 ofS'XS' 192,225 ,, 

10. 8'x4'x 29of2'—8* gallons.-' 

4'. X3',l of 

5. 4'X4'X 4' x S', 3 of 

■ 4'. ' ; 4' X 5', - . 

and 17 

square 

tanks 6 X j , 


20 A hieh/tiselr. 


250,000 


. 100,000 . 

gallons. 


Oac-tap 


j 8'X 4' 

. i L a r g e 
j Ser v i e e 
tanks 

1 ot 38' X 
15 ' x 9 5'. 

2 of 22’5'X: 
13-83', 

1 of 29-5' X 
lo'X 0, 3' 

: . 1 <m 20'X 

10', 1 .of ■ 

Xog.- ; 

1 of 2,500 Total - cap*- h 
gallons, ' 1 city ■ ’:df;; ; 

4 of 1,600 :s m a 1 I 
gallaiis, reservairs 

10 of 800 38,200 gil- 

. .gallons'; ions. Total . 

5 X>f - 'TiMO-s i 1 

Vi-gsUohspx’n g-gifr:- p 

x; 1S5,87|p!(X 

lorif. . 

'' t4- i;'".id , ; ■< .•, r\ bti-A.';.;':. 


30,000 gal- 208,446 100,000 gal 




s fann - Tv, o• t,np 
posts 228 ' s'siudpcsss 

-i;' jo 

Wall-feHS-A 

' ; o; ; ;-X ! J'TSiiiiSJSptgp 

(: " Taps —of 


muss nokT Iron tanks paste 27 

Tig )*' i Cl i t 

t. on i ah / > i 1 T 


with 8 braSsf 1 'with tto jWsslt ont-^V?; 
fcsks.-i.' 4, 'aps'-uh i', 




with , one , 

teas eccL :: 

'--__ 


' if ' r T'-‘ l 'y •’'-Tj>„ 
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APPENDIX No. VI 


Ddaiied slaUnmtt of the expenditure incurred on works of sanitary nature under 
supervision of the sanitary engineer during the year 1917-18. 


Sc 

; ' tUanio cf places. 

j 

Water worts 
(original nud 
special repairs 

Water rrorta 
(Kijinteuaneo) 

Drainage. 

Other works. 

Total. 


j 

Rs. 

Ea. 

Bs. 

Bs, 

Bs, 

1 

| Agra. ... 

1,8 7,5 00 

97,255 

32,260 

3,599 

3,20,620 

-) 

! Allahabad 

89,844 

1,18,089 

46,115 


2,54,448 

8.? 

j 15c-aaros 

2,228 

1,60,054, 

31,227 

... 

1,98,504 

4 

| Gawapiro 

5,729 

1,64,016 

... 


1,69,745 

5 

{ T , , 

i Lucknow 

08,017 

1,47,030 

97,666 


3,18,313 

6 

j 

• Mssruti 

... 

27,810 

• <* 


27,810 

i 

? 

| Muasoorie 
] 

4,577 

23,085 

31,359 


59,021 

8 

! Naiai Taj 
( 

| 

23,237 

40,866 


. .. 

64,108 

9 

j Debra I)ua 

1,339 

3,382 

25,826 


30,547 

' , 10 

J'bansi 

3,890 

9,717 


2,257 

15,884 

■ n 

Mirzapur' 

5,495 

11,330 

. . . 


16,82 a 

12 

Muttra 

46,010 

10,888 

4,834 

, . . 

61,230 

. 18 

Fysabad 

40,107 

... 


... 

40,107 

, ; li 

Alaiora 

2,390 


1,160 


3,550 

,; ; v . is 

.Baliraieh’:;. 



25,oo7 

■■■ " : ■ 

25,607 

18 

Futrukliabad 


' A ‘ . ; \\ 

AaAA?S727 

11,745 

12,617 


Shabgauj 

... 


■300 

, , . 

300 

■ . ■ ■ - •- , . . . 

Ghazipnr 

V- . 

: . • "v*;. ; : 

805 

420 

1,225 


;: BfcSt’#kSDv : : , ; i AA : :.2 

3.788 

' : 


..« 

3,788: 

20 j 

Niuaar f 

■ DA fiim- 

Mi; 

■ 


883 

: :ii j 

d ; 

jfiigSfeliA. A'D;:W.D 

2,970 


' i i » 


2,970 

; ■ J 22 ! 

ADD M-A ■Ppid} 


t-OWA -37 

v : ;r- , 

»-r*\ d 

11 

i'' y f ' 1 


$5/*! 

('■ »'{s 7?, '$.? •; ], >: ■?-: '*''s \. i $ 

; 'a / f A ft)' ~r\ ^ l ~ 1 1 k ' V a 


;■ .; . • . 

‘■-i’ , j 

•l.t' lfli 'l ' '1' 

's 'rf H 



' D|. ■■■■'; 

>" i ‘ i9% ' 

> \ , ? ; "a 

: V 

-'dVaM] 

- : J , ■ v ■ •!• • > , v , 

i|||ggT 

18,021 


■ "'■ li| | |||,|Sfgf|p 

l|;A|l:i 

-D'DbVv ' ’A 1 -.'- 

v ■ ■.' ' _ <, ■. 

11 

' ' j >,f K *' ' L if/ ’, ‘i* 

■ ■' \fi} , si ,- (s . ( ’ 1 . 1 

f ^ v \ J J, 1 1 J , g 
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APPENDIX No. VIII. 


Lid of projects finally sanctioned during ilvi year 1917 - 18 . 

Es. 

Airnara Drainage and water supply improvements ... 74,809 

Allahabad £aubb Slelu water supply • ... ... 59,943 

AlDkEid Naim’ sullage farm Nallah bridge ... ... 8,214 

Allahabad TS'aiui sewage farm puoca, lining to the distribution 9,820 

l 

1.1OL ^ i i i 

Allahabad Kardabagh sue.ion tnnuei ... ... 23,339 

i-...ii::res c-. i l, io n m ; 11 1tube well ... ... ... 4',544 

Cawnporo cantonment tube well ... ... ..." 9,183 

Debra Dun Fupptamentary drainage scheme ... ... 55,826 

Eiawaii tubo well ... ... ... 12,982 

Fatehgnrb Central Jail tube well ... ... 2,667 

Lucknow Huil&ga farm (now) ... ... ... 2,75,512 

Lucknow Gba^iariniacdi soilage drain diversion ... ... 21,027 

Lucknow Drainsgo of Balmmpur Hospital 113,690 

Morradabad drainage improvements ... GO825 

Tundia East Indian-flailway tube well ... ... 5 484 






Lid of -projects submitted bat not sanctioned during the year 
Agra-'oily drainage scheme 
Agr;v|Shahgarij) drainage scheme ... 

Agra water works inroreeptihg drains ... 

Allahabad Kydganj drainage scheme 

Allahabad (lUiusroo Bagh) tubs well (supplommUry) 

Babraich-flushing .scheme (revised) 

Bh&mch water supply (aupplemeutaryl 
Benares tube well ... 

Cawnpore sewerage and drainage scheme, part II 
•Ditto ditto jmrb III 

Cbwnpore Agricultural College sanitation scheme 
Qumporo Punjab Tannery tube well 
Do. K. 1. U. tube well .... ... 

Debra Dun outfall extension an.l sewage farm 
Fyzidiad waiter supply project .(revised; tube well 
Ditto ditto (supplementary) 

Firombad lube well ■ ... 

... t • • 

Cob. Tank improvements 

llaMwani watcrenpply improvements 

li'inrja di naagts^improvements ... . ' 

Khuvju water supply 1 -and"flushing scheme (revised) /V ; ,.y 

Lucknow water supply (from tube- well) 

L nulour fcaz ir (Muss, pone) drainage scheme (revised) 

. Akradabid ilasaiag'scheme ... . • _ 

Kagi.ua draiimge improvement _ 

Kinisar Tnuit improvements 
. N.ndli.inn diuii:.age ... -. . ...-. ■. ...... . ..... ,....... 

Sypj du'i gn oi btriues tor schools' . ir.J, 

.Dm-.o . ot m.at■ market U-r d stalls : ,. 

:;. (Ditto ditto 24 stalls 

DDta . ditto for 48 stalls '•'< 


6,28,475 

1917-18, 

32,16,427 

33,291 

2,811 

2,91,27!) 

2,718 

53,870 

I, 11,2 77 
1,00,270 

II. 10.437 
2,39,534 

00.356 
4,000 
5.529 
11,001 
2,765 
10,107 
13,264. 
84,972 
03,090 
17,004 
1,42,401 
1,27,503 
2,03,074 
U 2,071 
0,708 
1,45,566 , 
25,684 
842 

2,040 : 
7,504. 
18,393 

(3,27,614 : 


7 ■ ■' 




List of 'projects under preparation during 1017-18, 


Agra Cantonment Drainage.,, 

. ♦ . 

... 6,40,520 

Agra Sbahganj scheme for filling borrow pits 


... 11,011 

Amroha slaughter house 

. . . 

... 4,006 

Bareilly slaughter house 


20,000 

Bareilly drainage and sewerage scheme ... 


... 24,64,610 

Briudaban water supply 


... 3,00,000 

JBallia rat-proof godown 


28,000 

Balrampore drainage 


... 4,00,000 

Budaun flushing scheme 


43,000 

Cawnpore Sewerage and Drainage projects, Parts 

IV and V 

9,00,000 

•Debra Dun Arliat Ghat drainage ,. ... 

i, , 

15,847 

•Hapur flushing scheme 


67,454 

Jhansi water supply 

... 

1 5. 00,000 

•■Jaunpurflushing scheme 


.40,000 

Eaimganj drainage 


11,471 

Kosi water supply ... ... 

Kosi outfall drain ... 


... 1,50,000 

10,544 

Khir Sigar Tank at B.ildeo in Muttra ... 


"40,000 

Mmsoorio Inndpur Bizir Etteasioa'of Drainage- 

outfall 

10; 271 

•Muttra sewage scheme 

... 

... 2,00,000 

’•Muttra Pail dSpOt 

... 

... 14,441 

Muttra water supply (supplementary) ... 

... 

46,376 

Muttra Drainage of standposts 

... 

17.000 

Meerut H) r dro-ele;:tric, scheme 

... 

... 6103,000 

■Mahoba water-supply .... 


... : 60,000 

Muzaftarnagar flushing •scheme . 

Moradahad tube Aveli ... ... 

•• •' • 

50,000 
10,000 
... 5,50.000 

8,000 

Naini Tal 'Hydroelectric scheme, (revised^ 

Patti tank drainage scheme... 


•’Ujhani drainage... ... ... 


... 1,20.000 

Unao water supply ... 


1,27,463 

BiUufovcod concrete pipe experiment 


...’/ 5,006 
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Tweniy-secona annual repon oi ms sanitary engineer to government, 
United Provinces, Allahabad, far the year ending the 31st March, 


Establishment. —The post of Sanitary Engineer was held .by Mr. C. H, West 
throughout the year. 

. The following officers were employed in the Sanitary department- under' the 
Sanitary Engineer : — 

(1) Mr. G-, MeC. Hoey, Executive Engineer, in charge of. the .1st. Sanitary 
circle, Saharanpiir., 

. (2) Mr.; S. E. Platt, Assistant Sanitary Engineer, in charge of the 2nd 
. Sanitary circle, Allahabad. ’A.’. ' 

(3) Mr. A. S; Knox, Assistant Sanitary Engineer, in charge of the ; 8i'$ 

Sanitary circle, Ca-wuporc. 

(4) Mr. E. W. Beveridge, Executive Engineer, in charge , of the Weil 

Boring Operations Division, Caiwnpore.' ' 

In addition to these there were three .Assistant Engineers;.-' six Assistant. 
Engineers under training, one Upper Subordinate,' four temporary ./Upper 
Subordinates, 31 Lower Subordinates, 30 Draftsmen, and the necessary clerical 
staff and work establishment. 

Expendikm.-^ihe sum of Ks. : 10,12,210 was spent da original'• Sanitary. 
Works under. Sanitary. Engineer’s supervision,..and'Bs. 6,85,548 was spent.on the 
maintenance and, repairs to open, water-works also under Sanitary .Engineer’s 
supervision,- the total expenditure' for the year-being Bis. 22,97-,758.'as .shown in 
Appendix YI of this report. This- is exclusive;of-expenditure Incurred in - the. 
preparation of schemes.. 

■ Project work .—The value of projects dealt with by the, Sanitary J_ux«seh 
amounted to -Bs. 1,82,10,404. Of These, projects to the value of Bs. 35,81,600 
ware .Sanctioned' aud-.$Q,'.,thevalue of 'Bs. 31,15,833 were 'completed and submitted 
for sanction and the remainder to the -.--nine of 'Bs.'"1,15,09^003 were still unde: 
preparation being partially finished.^ 

Open water-wort's .—From analyses of the water, supplied at the various open 
water-works made weekly, it appears that the water supplied was- uniformly oi 
good quality. 

At Nairn Tal there was trouble' during the. summer- owing to falling, 
off in the supply from the springs which usually supply Nairn Tal. Arrangements 
were made to. supplement the supply by bringing in the Bara Nadi Springs and a 
special chlorine plant was put in to sterilize the water from these springs before 
boingl brought into use, : g l' : 

. At Oawnpore certain .modifications were made, in' the Pneeb Chaba-i System 
installed there to- ! prevent choking .duripg’ the rains And; ensure; an. increased 
output. These tep unwed entire! J ul 

At A»ra two m ch> nod i n < U J ’o ’ tl 

Itlll lOd W!«i. Ill 1 I’ll 1 si Jl ' j , • s 1 i « < . , 

robst.'-teti sfaefcory. .... 

■■ Steps have been taken to supplement die water-supply - Baoairey *-.•,* , 

and Luoknow. At enures two good tul wells hav n ‘ n 

to ddth uhu i j n b no < "rip . m im* i J > i a , , f i * 

H«t Bin r dk -iT !ii " i n. i 11 , Ji m A - J v i\,i , 1 < ^ ins 

jjj ul t! A itp a i 1 hi n 1 i > ' 1 , ' t ( B r f i . V * „ ' 

i !’,/ -Hi c V n u 1 11 tn \ 111 - Cl, __ ,6 uep , , « ,, u pi s „ e i i -, j 

second-hand dr has "been .put ia to bring n. wms- ’iuu 
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overhauled. These defects have now been attended to and the Karelabagh tunnel 
for the flywheel engine is being rebuilt. At Lucknow, towards the close of the 
year, the large flywheel engine broke down due to the fact that the engine 
had been kept running continuously since it was obtained without any 
overhauling of any kind. ' The. stand-by engine was out of commission at the same 
time owing to a settlement in the foundations and it was 'with great difficulty that 
a supply of water was maintained during the period. These defects have now 
received attention and the trouble at Lucknow has more or less been got oyer for 
the time being. 

Messrs, Janies Simpson & Go. inspected and submitted their usual annual 
reports on the machinery at the various pumping stations. 

The occurrence of serious breakdowns at these water-works stations which 
might easily be avoided by timely attention by water-works superintendents to 
the plant under their charge point to the urgent necessity there is of having a 
mechanical expert to beep these men up to the mark. A theoretical expert 
would be-worse than useless. What is wanted is a thoroughly practical mechanical 
engineer with at least 15 years’ experience of erecting and overhauling pumps and 
pumping machinery, who can immediately detect and’ have rectified any 
defects that are beginning to show either in the engines or the, pumps before 
they reach the stage in which a serious breakdown may occur. He would also 
see to the economical running of the plant, as in many instances, notably a,;fc 
Lucknow and Allahabad, the machinery 'daring the past year has for long, periods 
been run at efficiencies 50 per cent, below what they should normally work at and 
the loss to the municipalities in fuel costs are very great. I trust before the next 
report comes to be written that Government will see their way to sanctioning 1 a 
mechanical expert with sufficient qualifications for these provinces. 

ORIGINAL WATER-WORKS. CONSTRUCTION AND SCHEMES, W' 

Agra water-works .—Satisfactory progress, has been, made in reorganizing the 
Agra- water-supply.- The whole of the main laying work is now- practically 
completed and-work-has been started on the new reservoirs at?' St. 'John’s and 
la-jgauj. The work on St. John’s reservoir has been very much delayed owing to 
difficulties in acquiring the site, but these difficulties have now been got over. The 
completion of this project is likely to be considerably delayed owing to the great 
difficulty experienced in getting new' machinery at present without a priority 
certificate. Efforts are being made to obtain a certificate, but if- they are 
unsuccessful this work will have to wait till the end of the war. The total amount 
of the estimate is. IBs. TO,55,035; total expenditure up to date is Es. 5,39,674 and 
the total expenditure for the year Bs. 3,64,676. This work is being carried out 
by the Sanitary Engineer's' staff and is directly under Mr. Hoey, Executive 
Engineer, 1st Sanitary circle, Sahar&npur. 

' < x t • • A - n l >• Whis work has now been completed and the water- 
Stffegiy is ready To be started. The supply is drawn from four tube wells about 
600' j s .at .omjettod by suctions to a r en feral sump in which are placed two-.motor- 1 
■ho ! ■ u ’ i]> bio <.t delivering 1,000 gallons per minute against 157 A head by 
Mapher ■■and, Plait., iihimtod, The power is supplied by two 100 H. Ri Diesel’ 1 
eugitfos by Mitlcen ihoueihon and Day coupled to 440-volt generators by Mather 
ami c'l.’i , The _ tests made on . this plant .were very; satisfactory and gave 
excellent efficiencies and. results.' The, tube wells ard f action inlands wore 
qoustvuuted by - Mr. ilk W- Beveridge,. Executive Engineer, Well Boringt 
Operations -.Division, Cawnpore. The Sanitary Engineer’s dap a Lan-nt also 
• 1 ^ g 1 ' ti t e plant by JL rjuhtnton, T 1 t m-nn iijing md 

"erection of she balancing tanks - was;done-' 'by. Martin & Co under Public Works 
• 2 ni r’ptiu^i'j.u f J _tc Pi.fi! W rl deoai’tm^nt Wo u\<‘l i the 
■pumpvrtg uu&tmn .'buildings. The total estimate amounts to Bs, 4,83,724, the 
; amount expended^ up to,date being, Es. 4,52,083 and the'.-amount expended, daring 
, Ihp .year Ivas ImW,03,402. _ There are some liabilities still to be met and it. is 
i ’ u l! 3 b sor slight oxees or tht esoimafce for this work. 'This Kthe 
1 1 the iUHu. tube well iaPuU.il mm. j roje ed m these provinces which jial 
l) (< s j’ ? ' i‘P 1 andii iriU be interesting bo watch the results in working 

'.is. a similiat: installation, to 
dosbriUecLKhove except that, the supply will ha i,oOC gallons per mmuljsS 
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against'1,000 gallons per - minute'-at Muttra. The pumping station, wells and 
suction pipes ate completed and the machinery, which is by the same contractor 
as at Muttra, is. under erection butrthe municipality has so far not financed the 
full cost of the scheme and no mains have been ordered. It is a pity that the 
work Should be allowed to remain in the unfinished state. It is. high time steps 
were taken to complete the work. The. estimated cost of the Pyz&bad and 
Ajudhia water-supply is Rs. 8,88,908 and 61 the new suotion tunnels Es, 39,489. 
The total expenditure up to date is Iis. 1,91,150 and the expenditure for the 
year Es. 1,06,492. 

■ -Aligarh water-toorks.-'-Tbis is a similar project to Muttra and Eyaabad, 
The supply from four tuba wells will be 1,500 gallons per minute. The tube 
wells suotion tunnels, and most of the pumping station buildings are complete, 
but work has been stopped as the municipality has decided not to proceed, with 
the work during-..the period, of the war. The total of the estimate is Es. 6,64,186 ; 
the expenditure up to date is Es. 93,992, and the expenditure fox the year 
Es, 46,282. The work was carried out by Mr. E. W, .Beveridge, Executive 
Engineer, Well Boring Operations Division, Cawhpore. 

Allahabad water-works.—-A scheme for supplementing the Allahabad water- 
supply amounting, to Es. 2,64,991 was put in hand and an expenditure of 
Es. 25,560 incurred. Two tube wells at Thornhill Road and. Daragaaj were; 
completed and gave excellent results; a third one at the. Polo Ground is in hand 
and the fourth one ia Mayo Road has not yet been started. An additional well 
at Khusrubagh■■ is. completed. Expenditure during the .year was Rs. 3,614. 
The suction tunnel of the new flywheel engine at Karekbagh, Which was so 
badly damaged during last year’s floods, is being rebuilt on a new design. 
The estimate amounted to Es. 23,339 and the expenditure for the year was 
■Rs. 4,833.. . ., . 1..; ■; ■■■ wbul-fofo-.fo' ■/', 



. Eardiuar ioater-wor'ks.— r l!h.& Kumhh mela water-supply work, amounting 
to, Rs. R62,617 which was ..in hand in. 1915-16, wascontinued:duringithAyeafo.''' 
and an expenditure .of Es. 41,827 incurrad, .but: it was .not finally completed for 
; W®h : | >pfitmda.-u An esthhatnfer putting in pemanaufe: pumping plant amounting, 
^b;Ss;R'8;842;iii' place :0l the temporary, plant was sent to the municipality :fcu6 ; ‘ 
has not been finally disposed of by them.. ’. ; ' , ' 

Lucknm- watetmorks.^M Imoknow the ; sinking of io nr tube wells for- 
supplementing the Water-supply was completed and am expenditure, of. Rs. filRSS'.. 
incurred. Owing to the difficulty : in getting new . machinery. a temporary 
second-hand air Tift ■•.plant, with the necessary air lines and delivery pipes hag 
been installed to carry ou with till permanent plant is available. 

■ Manaus water-mrlis*— At- Renares. two tube wells have been sunk to , 
supplement the water-supply, hut owing to- a differeuea of 20' in the Gcuiammafeed 
Mih .oh po h tiiO>' i jvel and tho" level of the water in the tube wells air lift .plant 
is rey Hired to lift the water to the clear water reservoir. So far we have been 
unable to prom< c v i net ns up plant ami thr webs hmm uos. tv*n ft ought nto 
use An oxp uduui'O of Tp . 8 8911 as been inourr J 

bdhraich, -A toon well hf ; hern an! for water apply 1 ' ing 
purposes and an engine and pump in: foiled. 1 sum ox ifo folJ'35 km bei n spent 
on i*ho (iosLui 1 id f mu. expenditure * cun u,\.hUJ i> i» b ,> the 
Wiiji.ee as iifojfo : ?r i.nw > a jus ] m s 

J hi i i , - v <i Jhaa I muni i ah y spent to of ‘fo'p 
ih-puttiug in new-boilers-and pumps at the Pahuj reservoir a., i <u <. . uuf the 
.'size of' the, rising main from Dattia Gate-to the city.-reservoir from ufotohfo m d 
iu otherwise impioung thur mains A scheme for a uanfomed w ter imply fo,t 
Ht jjaiu.ifo railway -and 1 mtumnant f wr« ere Gunr uai, i * Wv <4 
i ho fit for* ,, -ViM/fi wit o nog about 15 laths and b nr.for wi,s,« mute 
This is an alternative scheme to that drawn out last year' If pm OkamiCh® on the. 
jP^hhj^iver. .‘JSfo decision as regards adopting it has been arrived at yet. £ - 
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daring the year for want of funds. These funds have now been obtained and it 
is hoped this work will be completed during the year. The installation of a 
chlorine sterilization plant for the Bara Nadi Springs was also completed and 
should prove very useful in years of deficient rainfall. 

Eta-wali and Gold Gokaran Nath. —Successful tube wells 'were sunk at 
Etawah and Gaia Gotaran Nath costing Bs. 9,123-and Ks. 8,00.8 respectively and 
water-supply and flushing schemes are. in. hand. 

• Cawnpore water-works. —A sum of Bs. 13,744 was spent on original water¬ 
works., of which Bs. 11,415 was on extension of the mains. A scheme for a supply 
of water from the Canal to the filtered Station, Cawnpore, was prepared costing 
Bs. 5,85,580 for the municipal board, but no action has been taken on this scheme 
yet as the river has again shifted its course and is now opposite the pumping 
station at Cawnpore. A trial tube well was also sunk on the Unao bank of the- 
Ganges at Cawnpore and yielded'29,500 gallons an hour and a sketch projeot was 
drawn out for. a supply of water to Cawnpore from this site, but the fair project 
has not been drawn; out, pending a prolonged test to be made on the site to'gauge, 
the supply likely to be obtained from-continuous pumping.-■ 

Among' other; important . water-supply schemes prepared -and under 
consideration the following may be mentioned: a water-supply and hydro-electric 
scheme for Saharanpur costing, Rs. '3,18,071 and Bs. - 3,00,0‘00 respectively at; 
present - under - consideration of -the municipal . board. A hydro-electric and 
. pumping scheme for Naini Tal costing -Bs. 4,44,597, at. present being considered 
by Government. A -hydro-electric and tube water-supply scheme for Meerut; 
a sketch project only has .been- prepared - for this and the fair project will be taken 
up as soon as the.Government Eleotrioal Inspector -can find time'to look into this. 
A few other water-supply schemes in hand are detailed in the list of pfojeote. 
Appendix .Till. - . 

Drainage works and schemes. 


■ AlUlmhati - drainage . works .—This scheme was originally sanctioned fob 
Bs. 15,66,756. -The sections dealing with the Allahabad city drainage were put 
ia hand and all mains and sub-main,s and the pumping station and plant and the 
sewage farm across the Jumna have now boon completed. • Most of ■ the block- 
drainage.in the city still remains to be done. Revised estimates for the portions 
taken up have been submitted and sanctioned. The' expenditure for the year 
amounted to Bs. 1,07,315 and the lota! expenditure up.,to date comes to about 
eight lakhs.. Eor. pumping the 'sewage aoross.the Jumna three -sets' of two- 
cylinder Giesel,quginestby Carel Ei^res, Ghent,have.beexi installed. These are 
130 B. H. P. eachlandi they are: direct coupled; fed:; (rwb-chamber Worthington 
centrifugal pumps each capable of discharging 2,800 gallons per minute of 
' sullage at 86' head, to' the sewage farm when the chambers are in series or they 
can discharge -5,600 gallons per minute of storm water into the Jumna river at 
46' head when the pump chambers discharge in parallel. The installation put 
in.by James B.impson:& po v . Was tested, and found most satisfactory. - ' 

[a ?Duck-now drainage works.-- At lbucknow a sumof ; Rs. 1,19,838 was spent 
on-the new sullage farmacroskbthe; Gumfci river, a sum of Bs. 17,180 on the 
Ganeshgauj market, and Bs,;-2,042 ep drains in tho model house area, 

drainage works.' At Benares Bs. -46,802 was spent on the Bengali- 
• xoift .ut&iUs wniah arc practically completed* A sum of Bs, 7,1.50 was spent on 
. completing.and .-extending the Ghat sewer recently constructed and a further 
sum ok Bs. 1,196 : on drains in th%jp0kt mahal area which practically- completes'-' 
the .-work in-tins-area. 5 J “ 

s (!tr 1 biv.n of Bs, 32,830 was scent on pavimr 

, iiat U Ji3 ' Bi-u lining of the Siaam&u Nak, Bs. 15,008 ou minor soWer J 

uunLdOuoj'U uw-mms,, o.d08 on t.ho paved footpath to Saimyaghat. : 

■ ;i!.io main <iramag.c scheme for Oawnpotej sewerage and drainage is now 
' ir “ 1 ’ "Oo wnul cur ben t i 0 Ulus Oik i odM: 

' * on ; mi i. 5 u’kiis have ta:mo:milelsd mu subnAkd fo ibe Bo id Jo’ 
approval, gr mIo-mm: ; - g .' ; V'm.TG G-' v'G 

N. , l/ ‘T-> s “* 1 5 T 805 was spent cn the anti-uiaianal 

i "'’ ;'u ’;?n l ’G lJjt Aa This scheme amounts to Bs. 1,07,70b 
ton ,eoJuplefee^-this year, but has -been Relayed owujg*,k». 

1 4 -4 * 4t, V ' -J~ 7 M* 1 ^ 6 , , * ,l - J ( f 



frequent flushes in the canal. About Es. 25,000 still remains to be spent. The 
following sums were spent by Mr. Hoey on minor drainage schemes in ids 
division : Debra Dun. Es. 11,923 and Laudour Bazar, Mussoorie, Rs. 9,134. The 
Agra municipality spent Es. 17,981 during the year in lane-paving and surface 
drains. The following sums were expended by the Public Works department on 
the drainage schemes being carried out by them for municipalitiesMuttra 
Rs. 35,358, Dhampur Rs. 22,120, Pilibhit Rs. 18,100, Balxraich Rs. .13,631, 
Jauupur Es, 6,214, Fyzabad Es. 3,092, and Khekra,'Rs. 1,556. There is 
nothing of special importance to note on these works. 

The large detailed drainage and -sewerage scheme for Agra city amounting 
to nearly 30 lakhs is practically completed and is being faired out and will be 
submitted shortly. The scheme for Bareilly amounting to Rs. 16,00,000 is also 
being faired out and will be. submitted shortly. A scheme for the drainage and 
sewerage of Saharanpur amounting to Rs. 7,45,219 has been- completed and 
submitted to the Municipal Board, Saharanpur, 

A list of the other drainage projects in hand and submitted are given in 
Appendix ’ VIII of this-report. They arc too numerous to refer to in detail in 
this report. ' 

General remarks .—During the year under report great difficulties have, been 
experienced in getting materials for the execution of work or. repairs and also in 
obtaining quotations for the supply and delivery of materials- and plant. Prices 
have varied so considerably. that great trouble lias been experienced both in- 
estimating and carrying out works. The supply of coal for pumping has also 
caused grave anxiety at times. 

In spite of these adverse conditions steady progress has been made in 
preparation oi estimates and execution of works throughout the year. The water 
supply, except in two instances of breakdowns already mentioned, has bean well 
maintained. 

In conclusion, I want to thank the staff under me, Mr-Hoey,- Executive. 
Engineer, Mr. Beveridge, Executive Engineer, Mr, Knox and Mr. Platt, Assistant 
Sanitary Engineers, for the good work done by them. The staff of Assistant 
Engineers, subordinates and draftsmen under them, 'including- the clerical staff 
have, with one .or two exceptions, also done good work. It is invidious to 
draw distinctions when all have done well, but Mr. Hoey’s project work is specially 
noticeable and Mr. Platt, who has bad double duties to perform as an Assistant 
In charge of a project circle and personal assistant to the Sanitary Engineer, has 
been of great assistance to rue throughout the year. 

0. E. WEST, 

Dated Naini Tai, ; Sanitary Engineer to Government, V. P. 

The mh Jme ? mi, 
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Statement of operations 


j 

Piiittcnlm. 

Agra. 

Allahabad. 

Bouaiei. 

j 

Guwnporo. 

1. 

Population. 

By Census of 1511, in Municipality 

163,085 

159,701 

199,868 

173,973 

2. 

j. .. „ Cantonments 

21,514 

11,996 

3,936 

21,517 

R'» 

£?, 

Xumlter of inhabitants drawing 
their supply flow mains, 

155,449 

171.697 

1.99,863 

173,073 


OoPAlMijptWil Of VJqXht* 




j 

K 

Darin" the year, including 
eautoimients, Gallons. 

Daily average, including ., 

1,338,955,800 

3,054.673 

1.171.973.332 

3,210,885 

1,802,594,037 

4,938,613 

1,866,230,474 

5,112,960 

6. 

cantonments, 

Maximum daily average in 

3,024,597 

4,278,620 

7,210,287 

13,048,185 

)\ 

any one month. 

Writer used for irrigation „ 

and manufacturing pur- 

212,835,830 

196,4-22,209 

13,467,000 

326,681,156 

8, ' 

poses. , " / . 

Water used for domestic 

1,121,119,950 

975,551,123 

1,789,127,037 

1,539,549,318 

£1, 

10, 

purposes. 

Consumption per head for „ 

domestic purposes, 

Consumption per head for „ 

trade. ' 

16 *56 

3-14 

15'5 ■ 

3*1 

24*5 

■18 

24*2 

5*1 


' . Totalv, ■ „ • 

10*70 

18-6 

24'68 

20*8 

12, 

33 , 

Daily average tor Canton* „ 

meats alone. 

Nur.fi her of house connections during 

243,270 

74 

149,036 

113 

2.288 

220' 

20,987 

847 

14, 

15. 

N umber of iaetered ctinnpcfcious ... 
Annual Bsceipts and. Cfoxrges. 
Maintenance"charges,,, Ra. 

107 

86,883 

370 

1,13,764 : 

• ■ 6 

■6, '■ £'r. ' 

1,22 013 

68 

Rs. ••,40,181 

HI 

Cost per 1,009 gallons consumed ... 

. ,1'04 annas 

1’55 annas 

1 * OS annas 

1 * 23 annas 

.17, 

,, . „ per 100 feet lilt 

‘541 „ 

.; ‘91 „ 6 

*66. ., 

*811 

IS. 

Cost, of water, per 1,000 gallons, 
including interest ;vud siakiug 

7; cBsirgea. -foh.' v i',--’ ..'V 77; ‘4' "' 

2*31 ;,.... 

3*i8 

f if '■"< ' 

2-07 


■fjU? ££d'Idft,}(ff ftwifp. ff 7. 



oy|y>;7::txe : |t;: : ;:7 


39, 

frotnlriver.toesettiliug..tanks , 

45 feet 

94 - feet. 

38'62 fear. 

87*8 feet 

20, 

from Storedatcr pumps tq town 
wstributium * 

•■J47 

Ml || 

74-88 ,, 

66-5 ,, . 


1 . TotalDiS' > ' _ 

f 192 feel 

170 feet 

163-48 

154*1 ' „ 


1 ' rW Ifo'v, *! ' , s 

rt’&SliilSsiifi#'?!: 

J 'y I ,< 



li 

d, > *’ 1 1 . ' 1 m 2 3 

yfttfc Rs. 

, 1 ’ > > 1 l pNX 

| , 95,909 

40:392 

' ' i <■- " v 1 

1 1 21,164 

51,596 

, 1 > <i ( 1 1 ■' 

' Rs.1,37,893' 
1 6,300; 

Ea. L44.424 
„ i ,07,304 

1 


7 . '','1,36,80: 

; S' ' * " [ft: rj o» .*■' 

' . 1,72,760 

1,43,999 

„ • 2,31,758 




•' -'Ki aw^Mjafla aiHii 

ztmm ■" 

■'•■ ■ l ■'rAl 


- . - ‘I ' ■ . r •». 

jtfjSSSw^W 
OHH& H 


wfl 

psilll 


m - , . - ■ •■■ 


•0,016 


11 . ,000 


33,40!) 


1,019,305, '000 
2.792,803 


433,212,511 

1,186,884 


46.311,261 

126,880 


118,580,981 

324,879 


26,583.815 

72,882 


1,769,693 


176,090 


418,750 


150,873 


156,912,000 


9,981,620 


326,111 


862,483,000 


423,230,891 


46,311,261 


Es. 24,578 


11s, 98,595 
1*54 annas 


Es, 30,466 


Es. 40,892 


i*125aanas 


8 f 5 annas 


annas! 


15*15 fee5 jMaiu puree 1,700 

119*15 „ lArtxiliarv ' S00 

/,.■ :•.*:' ■' ' •';>"o • ..*•••. • W'* :>v a,;;>}) * 


i-5‘05 


| ; 

D=hr.i Dun. 

3h£HS1 ' 1 

* 

30,301 

, 

58,230 

30,301 

.Li,ydU 

25,000 

05,910,240 

180,576 

38.713,050.. 

106,063 

180,575 

. Nil 

198,137 

1,014.339 

. . 

65,910,240 

47,698,711 

















APPENDIX No. II. 


Annual maintenance accounts of ivater-wo rks in the United Provinces during 1916-17. 


Name of charges. 

Agra. 

llliihabad. 

Benares, 

Cawnpore. 

Luck¬ 

now. 

Meerut. 

Mussoorie. 

Nairn Tal. 

Mirai- 

pur- 

Dehra 

Dim 

Jhansi. 

1, Establish ■ 

Es. 

Es. 

Es. 

Rs, 

Es. 

Es. 

Es. 

Es' 

Es. 

Es. 

Es. 

mens.— 

(a) Permanents 

23.080 

25.S4G 

33,135 

31.S98 

27,742 

12,050 

14,345 

11,131 

2,516 

2,187 

1,401 

merit. 












(b) Office,eonfcin- 

1,242 

424 

1,471 

720 

490 

5,609 

703 

141 

4,021 

425 

113. 

geuciea. 












(c) Rent 

506 

1,520 

270 

... 

430 

60 





976. 

dj • j . w iivL) v 1 t y » 

(a.) Goal 

30,139 

36,299 

40,466 

61,982 

44,222 

500 


21,181 



5,161 

(b) Oil and waste 

4,369 

5,859 

5,601 

4,564 

2,494 

596 

.2,539 

537 



162. 

(c) Other stores 

4,610 

3.925 

5,482 

2,480 

3.515 

3,968 

3,604 

1,104 



I45i 

3, Intake.- 









. 



(a) T rai n ihg 



1 

1,112 


. ■■■ ■ 

. . 

. , , ‘ 

v-V 

1 «£ 

; . 


river, 

(b) Clearing 

charme 1 s 

4,420 

577 


62 

100 

■ 42 

..... 



■ 

1 

.4, Settling taithi)' 
and filters.— 
(a) Clearing 

: 

541 

303 

1,158 

959 

8.275 

51 





.CfiM 

•sett ling 












tanks. 

(b) Clearing and 
renewing 

4,264 

1,524 

1,801 

9,452 

456 

2,802 

■ ■ 

10 




filter beds 
(c) Purchase of 

6,391 


4,097 

2,864 

5,414 

1,300 





. .. 

sand. 












(d) Purchase of 



3,984, 

• 10,087 


911 

i! V' j,'/i ; 

Vi/-'.' 


■ i 


alumina- 












ferric. 

>-'0- 

t (a) Pipes and 

1,462 

*12,174 

■;;v ■Sfifi'-f 

isis 

6,809 

•••.<» ■•■■Sy'jy.. 

' i 

1,034 

!-■ ’C'i 

e : ■ ■ ." ■■■ 

- S3 a 

’ 84.2. 

2,533 


355 

' 376; 

ItOtXOiNfNr fittftgs.177 

2.7CC 










(bj Meters ... 

1,094 


.' 5,539 

, .922 

. >"': 

659 

. 70S 

4,204 

... • 

a . 56; 

0. Mepairs. — 

iiKi; CO 1' ■••Vi/ f'-i-Hl' i : - 

fa) To jiiii' f - ... 

'IIP 

'HIS 

iT; : 22! 

81 


140 

449 

\ 417. 

fyuM- 



:v|| 

? ' { (b) T& : Nil d- 

:flf© 


2,084 

. SSI 

598 

993 

945 

' 40 (5' 


1 159 

29 

do ; ings ami 
_ _ .grounds. 

,TO 'N, 

2 ,sir 

, 17.92: 

18,242 

6,514 

. 7.;CT.-r 

2,356 

160 

4,16 

V ;> x.i ffil: 

2.33S 



' 144 

' II erg. 

, (4) To rising 

V if 


, ' . . 2* 


ilfi.vOC'i-T/'i/: 

., 1 "' V0 
Vg ■ 7e> ,► .I 

',>d-g , ..d‘ , i / .i I.,-,’--;. 

i ? - ,•'' “ 5 




. retains. 

4*' ptf^i ' t am 

: 1ST 

, 'r < ' T 

rj 6 1,187 

’ ' ► & 

. 205 

r 4.6 

vT" T 

- 1140 

109 

‘ 1 " , c 

673 

lift 

1 70 

-YV‘t, 1 

tym ■ 

1 a . 1 y !< 

Tcaal . i 

jfUTij! it! ifsjfr • 

SC ..3: 

;■ -'f ,g!.TAT.':U-.;.7... 

1,13,76- 

'I'iSiilifiil' d/ ’ rj ' 

1,40.131 

9 59 : 

^ 1I 

30.4GC 

_ 24,575 

’ 40,892 

10,901 

2.396 

8,829 







spM 




I.’. i*"/'.. .>•.'■ 

m - ■ - n@ s . 
HBHii 


Mi 

j .:>■ n,-,'* \ ** . r - - , - ' ' • 




Rats of -filtration in gallon* pot J 
suture-foot in 21 hours. j 


Chances] analysis. 


^eterKilngiiittlisnal^sisi 


NOThk.pt "Naoifer I'AIeAb- 

iuhe OTt <0 out.-.nii'in; nio-il 

DCSjifoal.y" h fivnt'WO’ f iSMTn,*' 

Ri. ■■■:•.■!:!■■■ colonial. taxaofcs. 


Mnnieipalifeios, 


yaxiniunt. Mimaanl. j &«HS«g( 


AliababaJ 


Lucknow 


iSlumcipaiitfe! 


vmm 


Statement showing initial 
on water-works 

APPENDIX No. III. 

capital cost of subsequent extensions an 
in the United Provinces to the end ofZ 

l if til p fOIJ&'fll&U 18 
i<t Mo/t'Cif Iff.17, 

incurred 

■Wator-works stations. 

Initial capital 
cost. 

Cast of 
subsequent 
extensions. 

C-j.s!;- of i-irhcn- 
siou ‘luring tbe 
yt-iv .1 'JIG-17. . 

Total. 



ID. 

Es. 

i 

Rs. j 

Es. 

Agra 


11,70.761 

9,81,671 

3,64.876 j 

25,17,108 

Allahabad ... .... 


16,24,061 

6,00,260 

78,437 1 

23,02,758 

Benares ... . ... 


25,61,SSI 

7,13,892 

3.8,896 1' 

33,14,669 

Cawnpore ... 


14,44,510 

9,99,972 

15,744 i 

24.60,286 

Lucknow ... 


15,15,736 

7,01,711 

51,928 j 

22,60,375 

Meerut •'" '.., ■ 


7,51,710 

44,205 

944 ! 

7,96.859 

Mussoorie ... 


4,79,7.54 

1,25,166 

13,015 

6,17.035 

NainiTal ... • ... 


2,47,000 

3,75,334 

13,389 

0.35,723 

Debra, Dun ... 


97,241 

79,514 

Nil ■ 

1,76,755 

Mirzapur 


6,29,508 

36,860 

Nil 

6.66,168 

Jhansi 


90,556 

14,596 

30,569 

1,41.121 


APPENDIX No 

17. 



Statement showing rale 

of filt rat ion 

and results oj 

tvater-uvrh of the f'nU&X 1 

'ropimes .. 


daring the near 1010-17. 
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appendix 

Details of Pimps, Filters , Tanks, Reservoirs, Rising 




AlJfllLib;bd. 


1. Consumption of 
water per capi¬ 
ta in gallons 
per tiicm, 

2, .Number of in¬ 

habitants cl raw¬ 
ing- their supply 
of water from 
the mains. 

3 , Water used for 
irrigating and 
manufacturing 
purposes. 

4. Bower of pumps 
per hour in 
malleus at river. 


19 • 7 0 


185,449! 


212,835,850 


2 . Horizontal pumps! 9 
each—28 H. P. 
Designed for S-i.OOOj 
Maximum ... 98,000 


Average 


78,000 


5. Power of pumps 
p'pr hour in 
gallons at filter. 


6 . Number of ri¬ 
sing mams. < ■ 

7- ' Le. i' ii in ri> . a g 
iiSittii 


1. Worthington lowj 
duty pump— 

Designed lor 120,0001 
Maximum ... 132,000 

Average ... 102 000! 

2. Diesel Engines] 
55 H, P. 

Designed for 180,000 
Maximum ... 228,000 
Average ... 192,000j 

2. Beam engines each; 
100 EL P. " 

Designed for 192,000 
Maximum ... 200,000 
Average ... 180,000 
1 . . .High duty Wor- 
fchingloa—130 H. 

; P. ’ . ■■■ 

Designed for 150,000 
Maximum „ 150,000 
... 144 000 

iCHNWiM 


18-0 


171,097 


196,422,209 


Beam Engines] 
102 H. P. 

Designed for 126,000 
Maximum ... 154,961 


Benares. 


Own pore. 


Average ... 114,862 


1. Triple Expansion 
Engine H. P 120. 
Designed for 192,000 
Maximum ... 192,000] 

Average ... 156,250 


Average 


2 .\ Beam engines each 
_ 135 1:1. P. 

Designed for 223,800 

Maximum ... 265,009 

Average ... ,188,453! 


24-68 


199,868 


13,467,000 


2 . Horizontal Engines 
each 120 H, P. 

Designed for 252,000 

Maximum ... 250,660 

Average ... 231,066 

1 . Worthington high 
duty pumping engine 
235 H, P. designed 
for gallons 500,000. 


2'5 and 1-75 miles: 
; e.teapeofiyely. ; ifa ;.y 


r", ; 


28 // andlS*j 


5 


‘S miles 


semmwm 


8. Si w of rising 'j 
mates. 

9. 1 Number of sefc- 
11 'i fciing teaks. 

19 , «? 'Setlfiag 

11. IV 4 W L’HvM U-ad-,WO ( 2o! 


, X 15 1 ' 4 ■ Each 250 'X ISO'* 

ff - ' * Al't, ■> . * ‘.‘I gislllij 


4. Beam Engines each 
of 120 H. P. 
Designed for 450,000 
each set:(2 Engines) 
Maximum ... 450,000 

age. 335.S-77 


Did rising main '4,727' 

' VOOT 


New 




m 

IF P).:e A . 

‘ r I* 


■ xphs 4a r f ' « * . t *5&*4 t «5,S3tf ► 

, of ‘ fitei . 1 6 , ! 

3: ,d?V : v w:v a iff--: . 


h . ^0*^, ; *»*•» 


* V M- -i ' 

■x.Aaad. ta Ma , . ■. ; 

-X. B U. --__ ,. 


.Both . 24 * 

' • 8 : . 

‘ 403-5X35S-6x 15! 

1 and 8 = 6 , 430 . 120 . 

St fed ,503 12 n 

Icfns. 

S61locSlil#S0-;: 

i.SWXlQO'Xo'—ir 


29-3 


173,973 


326,681,156 


Two Engines each- 
86 H. P. 

Designed for 187,500 i 
gallons. 

Maximum 187,500 
gallons. 

Average 154,467 gal 
Ions, 

One Engine—100| 

H. P. 

Designed for 217,5001 

Maximum 235,800? 

Average: 208,580 


Two Engines each 
80H..P, 

Designed Ior"t^7iuO# 
Maximum 187,500' 

I Average 171,180 
One Engine— " 
Designed for 283,140 
Maximum 33S.238 
Average.... 288,470 


I *S2 rails;- 


lull A v thr 

iiiiiiii 

Each 3551x255' 
Each 8,000,000. 


aoo'xioo'i 




tflHraSaSKihV - 11 


r ..p: a,..-g? 



{ xiii ) 


No. V, 

Mains, etc,, in the mier-wrb of the United Provinces for 1916-17. 


Lucknow. 

Meerut, 

Slussoorie. 

Ka ini TsI. 

Mi?r ; pnr. 


-.. 




iJiiD, 


10-7 

10-21 

. 11-5 

4-03 

8 ‘ 41 

5‘95 

■ 

4*S 

259,798 

116,227 

11,00C 

18,027 

33,400 

Of! O.oi 
ij v. rjf v-' .t 

25,000 

156,912,000 

9,981,620 

. Nil - 

326,111 

Nil ■ 

Nil 

1,014,339 

8 Engines oi 

One Engine of 26 


Engine E. P. 



2 Duplicate steam 

'130H.P. 

H. P. 





. direct acting 

Designed for 

187,500. 

Two Turbines 90 
H. P. 


Lake station 

... 


. Pumps having 
a capadly . of 

Maximum 188,237 

Designed ■ for 

... 

Designed for 



-55,000 sailrths 


72,000. 


14,355. ■ 



.each and 2 eorn* 

Average 178,517 

Maximum 61,985 



, , c • ■ 

»»•» 

pound P i s t o n 

Average 87,037 


■ . * > , 


,,, 

Pumps, each 



fa) Main pumps. 




( -capable; to <ii.v 



Designed for 




disrge 13,200 



10,800, 




gallons per botir. 



Average 10,900 
Maximum not 







known. 

Three Engines eacb 


-■ i ' 




(b) A ns i liarv 






pumps. 

31 H. P. 





' 'V -i. 

Designed; for :4 800 

Capacity 13,826 

■■ V 

-v 1 ';:' - / : ::C 

; ;(V ;; 



Average 5,000 

fvfav'-f v-Vf 




■fV/f'V 

iff - - 

Maximum ; not 
known* 

. :-;-:f 




Two Engines ol 

Second lift pump 

(a) Main pump; 

: ' v -. 

>»> 


: 

non. P. 

driven by Mime 

(motor drive-'.; )■ 






power;' 

two desijrneti; 





Designed for 

Designed for 

for (150 H. P.), 

, , , 


... 


187,500. 

66,000. 






Masiniitm not. : 

Maximum 50,611 

(b) A trx ii i a r v 


. 



.it known. f;; 
Average 178,000 

Average 30,327 

pumps (motor 
• driven)/tide tie- 




Vfyv.;-'): 

signed for 23 

. -v 


Si' 



' *■ '. -' P ’• 

j 

1 


.4 

f'l 


5 ,f 



■ ' VT'V';.^^ . j 


grisySaif 

tionniain 

* •' . s .'»' ; ■■)',. 1 

y"=;3'65 ©ilus. 

3'5 - miles 


Murray 6,01') fr. 

(Ayarp.rtla '93 

i^SflocIty -SS 


tef&ti 


13" maias;8,550 r 

Springs > ... 
John 'Mstcfoniibn 

S*73 

i fi ' s 

dM’70 1 - 



. Spjsmgfi' 

■i" ■':■! -••••■• ■■•'; :),• f. 

1 xmlps, 


L • 1 ■ 

6 v “1‘6 . ,• 

- DO lent 

3 "=5,040 


< 'if;;;; 

! Piigriai ,‘84riiife 
(Lake -19 .’Ipl 

-.2 , 
bv • 

i ,'- (■;*.* 4’.' 0i tt : 

20' i ' 

i d m ’ 

Murray spring S' 

1 ■ * . 

T‘ ‘ 


7ii-v^ is; Lfd v,f :D; ' 

iftwJl A':; batf ! f b : V : 'iV: : "7M Ik. 



John Maokinnon 


n* 

■y u 

9 V , C", 4" 3". 

v;li; X'& "i 

IlfllllllSl 

.Springs: 31" 

'C' i : 


if ■ 


v Cl .;,” 




S3© X 200' 

lOOfxSO'XlV 


1 ... 


SgSsSn^|^n| 


Ewb ,000,000 

5,28,000 gallons 

K fb V •. \ ‘A , r 
^ i-«■ •; ’v n ,.■ 

i- ; yi -’f oD.VV/CV 

J L TV' j7 (•> ;>)', L-. 





each 


fl"., ; . ,: v ■■ [ i'-' 1 'v v-.v -O-- 

|?f N/ ' , Jl v ''■" 1, y- 'pjfi'fx?* 1 

pilt 


Mil 

7 

i y 1 , 5 /5,-ia- n v '*)' 

liiii 

n oic.ii is 

H 

lillSBi 

Wxlt 

■ , . 2 : 

i- 1 * 1 

i \ > '* { g' ’iy~ -'-u 

1 ' U 'V r, , A ^ 

/'i' 

, r ' ff V 4^-- 

Iteiiiplttsiiii 

• -i iS , 1 

"4 v O 

if; 

| dia. fy - 

i b ufv 

5 

; : ' 1 -i. : t 

s 

i 

n 



<."^7^ -- 

ISIB 




*ff ’ :> :: = ;v, 'iwV'K 
:Wt w'.r ?>iv 

* ..- vr. 2 r:. 

fail 



Vi H V ' , -!/ :;.- ’K‘U 
itkb _ S- 


' J t ‘e/r/ jp 1 ,-< , 

If,’.? ® IK&S 
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appendix 


Retails of Pumps, Filters, Tanks, Beservoirs, Rising 


Pnrti«al8!S- 

1 

| Apt. 

1 

Allahabad. 

Bonsres, 

CswnpoiB, 

15. Sise of C. W, reservoirs 

103' xlOS' XlO' 

Each ISO' X 103-3 
Xl2 

WBJxMSJ'Xlli' 

Each 185'xlOey- 
Xl2' deep. 

IS. Capacity of 0. W. reser¬ 
voir is gallons. 

610,000 each 

1,240,000 each 

1,905,000 cash 

. 

Each 953,300 gal¬ 
lons. 

IT, Number of service reser¬ 
voirs or stand pipes. 

IS. Size,of service reservoir 

3 

■ 

One 66' dia. X 11 ;P 
deep. 

Two 20' dia. X50' 
deep. 

60' dia.x IP deep 

' . . 

1 

60' dia. x 15' deep 

- 

At 

Balancing tanks 2 

50'~-6"iiigh X36' 
dia. 

50',--6" high x40' 
dia. 

Holds 318,087 gal¬ 
lons. 

19. Capacity of eetrieo reser¬ 
voir. 

One 438,000 

two 200,000 each. 

194,000 

265,000 

' 

392,700 gallons, 

29, Number of public stand- 
posts. 

43 four-tap stand- 
posts each J" size ; 
62 two-tap stand- 
posts of | v size ; 
15 6 on e-t a p 
stand-posts, 

< ■ 

One-tap stand- 
posts ... 144 

Two-tap stand¬ 
fast^ > Y., SO 

Four-tap stf.nd- 
: > post?; 

Waste nob cocks 18 
Posh cocks ... 18 
Wailfeea ... 7 
Bib cocks of |® 
size ... 8 

One-tap etand- 
poatsV ... 244' 

Twq-tap stand- 
post.'-;. Y , *;■; 10S, 
Foiir-thp et-aftck ■. 
posts SQ. 

;k ;• • ' 

.. 

■ ■ ■ 

82 four-tap stand- 

posts. 

52 'stand- 

U;pds& s; : '“ 

84 one-top stand- 
■ posts. 

. 33 tap stand-posts 

5 Bathing platforms 



( XX' ) 


No, V. 


Mains, ate., in the wstar-uiorb of the United Provinces for 1916-17—(concluded). 



>#V-y I**' « 




lpi» 8 »pl 


SSf 

He 






Lucknow 


MearnS. 


Uaini Tsl. 


Mimpur. 


Debts ,'OuB: 


2 X (40' X 25 X 
8 '). 

1 X(30 f x20' 
XS ; ). 

Ixf8»x24x 


798,500 gallons 
each, ■> . 


110,600 


2 of 50,000 
gallons each. 
1 ' of 3,003 
gallons, 


20 Iron service 
tanks. 

1. 10X10X4 

4, 8 XSX4 
10. 8 X4x4 

5. 4 X-4x4r. 


'66'.i<12' 


Service ! re¬ 
servoirs' bold- 
ing 192,225 


200 r x75' 


28 Round 
service tanks. 
3'X3', 28 

ronatl service, 
tanks 2<—S" 
X 3',18 fitjiiare 
tanks 6 4 xtf 


40'X IS'X S'. 


100,009 gallons 
elich. 


250,000 

350,000 


1 of 2,500 
gallons. 

4 of 1,000 
10 of bOO 
gillafi.; 
i of 400 
gallons. 

12 two-tap 
stand-posts. 


30,000 gallons. 


15 Tanka of 0. 1 Service tank 
I, sheets with 50 

different taps, 

sires hold- ? Iron tanks, 

tag . 2,233 vnfch S taps 

galloes. end), 

18- 8taad-pf■•..!••■ 10 arors-poStiS' 1 
'dial R 11 tith l»ro 

c ‘ < 1 -tab - i i!H VUCb. 

posts of,l tap, 


34 one-tap 
stand-posts. 

27 two-tap 
sitiind-posta. 

3 . Four-tap 
..stand-posts.' 

■Hydrants ill 
washouts 7. 


ft one-tap 
stand-post s 
228-. iwodap 
'Stand-posts.. 


one-tap 
id-posts • 


(4 fl-OTCO 

teaks 27 
etaad-pcsts. 


two- t a p 
StalKl-{X>0t i .' ;' 

of|1 j3 wall 
ibaatatpi 4 






II 


30,569 












1I1S 


Bp 


■ ■• .,*; 


:msmuspzgii 

mmmrn 


b? ; 


«i 




rt ! ■ 

Q 

o . . 


CD 'CD . O ) lTD * j w* ... ■Vto'^ 

•05 Ci . r-^. . ^ ■ oo -.CD ' ^ 4 /CO 

"rfl 'CCS' .-I’M W ’ -.'t—f ' t' ' C35 

. CO co so. .“*#'• t? • ; to- ■' \o 

M »• *.v 

"l||' 

W 3 

' t-' ■ . 

-u*i <M -so' .. >flr' -O- : r- J> oi • '.CO '• : 

.. t» ; t- ■ —i co r-i ; iO. cc vs ■' ' O' • . Ci ,: 

. o •£?. .. i co .'i .: i :-•' is-- :: ; •".-h , iv'' i 

C3 Vi V\ VI Vi TV- to VA Vi CD M 















APPENDIX No. VIII. 


Projects submitted and sanctioned during the year 1918-17. 

Es, 


Cawnpore Tube well ... ... ... 

20,543 

Do. Sisawau Nala 

33,000 

Do. Saimya Ghat sewer ... .... 

15,100 

Do. Colleotorganj market improvement 

... 2,5-2,100 

Agra water-supply improvement 

... 10,55,035 

Aligarh Water-Supply 

... 6,64,186 

Allahabad unfiltered water-supply 

.... 2,64,991 

Do. drainage staff quarters 

38,331. 

Do. connecting certain drains to the sewerage system 

1,723 

Do. Khasrubagh tube well 

15,519 

Bahraieh supplementary drainage scheme ... 

65,018 

Do. flushing scheme 

85,567 

Deoband flushing tank ... ... 

2,787 

Fyzabad water-supply ... ... 

. .... ' 6,88,908 

Do. new suction tunnel 

... • 39,4.89 

Do. flushiug scheme 

16,103 

Lucknow Hussainganj drain 

26,945 

Mussoorie Landour bazar drainage 

... 2,73,191 

Meerut anti-malarial scheme (cleaning Sorajkund tank) 

16,684 

Pilibhit civil station drainage- (revised) 

17,463 

Sallaranpur anti-malarial'soheuw (Karogi and Chilkana drains) 

27,566 

Daraganj (Allahabad)- tube well 

1.2,461 

Jaunpiir trial boring ... . ... 

... .. 1,580 

E'.awah tube well (revised) 

9,628 

Gulab Bari (Fyziibad) tube well 

2,083 

. Projects SubmiUe/l but not yet sanctioned. 

35,85,606 

Hardwar water-supply ..... .7 

83,842 

Cavyn|idrfedtaia;’.ge scheme, Part L 1 .. ... . , 

... 11,43,547 

>,V':,y''7.7.7 : ; 7;7:. 

,77;374,869 

Bareilly? jiufo -yLVi; ■ 51-. / 'Vv -‘>1' • V 

iih;77 : .n : 2^3 i ' 

Fyzahad distillory tube well - !r ,... . 

... 2,101 

Tube well, E7I. p^ipa^dpbre^.- : 7V .7h;.(i707 .Dyv,'.;.,77 

.,.77: 7 9,770 

Tutu well, Benares cantonment... ... 

).,.,)/ 4,575 

Benares ua or-, ripply tube well ' . ... K ... 

... 1,00,270 

•Dll' ^ ' . 1 i- lJ x , i WHpOJ/3 1 

..; 5iOS,214 

;E5a^ah wh 'or-supply V 47V7.W 37 3- 35i.7777- ; ':,77-73: '773 

30,792 

Beveridge tithe well for Chap Baak;3;7777<.7777 : 77 77)7y77,- 

... 4,591 

SabaERnpur drainage ... ,7,7)7373777 7733)3 

... 7,45)Ml 

Saharaupur Water-supply ... .... 

7,f) 3,18,071 

77 i on i > g. ,i ,L- is b , v 

.... 61,916 

Agra hospital buildings .,7 7 ; . ... 

... 35,869 

7g| 

31,15,685 
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APPENDIX 


Cawnpore drainage sememe no. ill 
Do. Canal water-supply 
Agra electric supply 
Nairn Ta! hydro-electric scheme 
Machhlishahr drainage scheme ... 

Meernfc H. E. scheme 
Saharaapur H, E. scheme ... 

Cawupore sewerage scheme, Part II 
I hausi water-supply 

Cawnpore Agricultural College improvement 
Agra Drainage ... . 

Eampur Act. XX Towns Drainage 
Sardbana drainage... 

Hapur drainage improvement,a 
Do, flushing scheme ... ... 

Bareilly drainage and flushing schemes ... 
Nogina drainage improvements 
Gola Gokaran Nath improvements 
Nimsar improvements ... ... 

Eydganj drainage, ... ... 

B&lratnpur : drainage ... .. 

Kaimganj drainage 

•Mojradabad flushing and water-supply ... 

Do. drainage improvements 
Haldwani water-supply . * 

Budaun Susbiugscheme ... ... 

Umo water-supply ... 

Jatmpnr water ■supply and fleshing scheme 
Patti improvements 

Shahganj flushing ■ ... 

•MeatMathet standard design ' , 
Slaughter house Amroba 

.Do. Bareilly N’wNoW 
Briisdaban water-supply 
Klmrjs drainage■'improvements'- 


8,00,000 

15,00,000 

50,000 

80,00,000 

20,000 

20.000 


16,80,000 
5.000 
1,10,000 
1 , 00,000 
■2,74,82-1. 
4,00,000 
60,000 
100,000 
50,000 
50,000 
50,000 
1 , 00,000 
8,50,000 
6,000 
10,000 
16,000 
4;00i) 
20,000 
2,00.000 
■ s,ooo 
%,0# 


1,15,00,008 
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(2) Mr. IV. G. Morris. Assistant Sanitary Engineer, II circle, Allahabad, 

to January 1, 1910, on which, date liis services were placed at the 
disposal of the Military department. 

(3) Mr. A. S. Knox, Assistant Sanitary Engineer, III circle, Cawnpore. 

(4) Mr. S. E, Platt, Assistant Sanitary Engineer, worked at Sahamnpur 

in the I Sanitary Divisional Office to the 30th Kovember, 1915, 
after which be was transferred to head office at Allahabad as 
Personal Assistant to the Sanitary Engineer, and in addition, on 
January 1, 1016. he took over charge of the II circle from. 
Mr. Morris. 


Mr. Morris, in addition to project work, was also engaged in. supervising' the 
maintenance of open water works. 

The following.was the construction staff employed on sanitary works under 
the Buildings and Hoads branch of the Public Works department - 

(1) Mr. H. J. Amoore, District Engineer, Muttra, was employed cm the 

drainage and -the water-works at Muttra. He was assisted hr Mr. 

■ Miles who has' since left the 'department, ' 

(2) Mr, C. I*. Hunter, District-Engineer, Allahabad, was employed on - the 

drainage works at Allahabad. 

(3) Mr. Sheoraj • Bahadur, Assistant Engineer,- was- .in-..'.Charge of the 

Bahraich district aud the drainage works at. Bahraieh. The 
drainage works have been completed as far as funds will permit. 
A revised flushing scheme has just been sanctioned and|his will 
shortly be taken in hand. 

(4) Mr. Otto, District Surveyor of Jauupur, was employed on the drainage 

works'at Skahganj. A sum of Its. -86,090 has been spent out of a 
total estimate amounting to Its. (jffiSl-8, as fntvls are-exhausted 
the portion already constructed will shortly be- made over to ike 
notified area for maintenance. 

Mr. Otto has also carried out the construction of a section of -the drainage 
works at Jauxipur. About its. 53,002 were spent out of an'estimate of its. 154,897- 
aud the work is practically completed. 
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The District Surveyor of Fyzabad was engaged on the Fatehganj nala section 
of the drainage works at Fyzabad. 'l’liis is now completed. About 15s. 3,000 
were spent on miscellaneous works. 

Tiro District Surveyor of Bijuor was employed ni. tlio Dhampur drainage 
works. A sum of 15s. 1:5,030 was spent on this work in 101 f-10 and a further 
expenditure of Es. 13,121 has been incurred this year tub of an allotment of 
its. 25,000 for the year. 

During the year under report the following works were carried out by 
Mr. Ct. MeO. Hoey, Executive Engineer, I Sanitary division. 

Work was started on the Meerut anti-malarial scheme, estimated to cost 
Its. 1,07,795. Progress was slow and the sum of Its. 19,073 only was spent during 
the year. The work is progressing more satisfactorily now and will lie completed 
shortly. 

Work was also in hand on the Dohra Dan. drainage scheme costing Its. 73,207- 
The niain sewer was completed and the work on Hushing tanks in in hand. A 
sum of Its. 20,1.1.3 was spent during the year. 

The drain diversion at Ishuuia College, Dcoband. was practically completed; 
Its - 1,511. were spent. The estimated cost of the work was 1.5a. 2,097. 

JJ.cmlmif water supply .—The water mains, the whole way from the percola¬ 
tion wells to " Har-kiT’auri ” with all standposts and cornice!ions were completed. 
The wells were also completed by the .Boring division. Pilgrim tanka nos. 1 to 
7, which were partially iinished and used temporarily for the Kmibh Ilela , still 
remain to he completed and certain other minor works also remain to bo iinished 
when lunds are available. The expenditure for the year was Its. 98,815 by the I 
Sanitary division, and Its. 19,205 by the Boring division, making a total expendi¬ 
ture of Its. 1,18,020 for the year against an estimate of Its.' 1,02,01.7. Full 
payments were not made as funds were not available. It is proposed now to 
complete this work with a permanent pumping installation, the power being obtain¬ 
ed from the Ganges canal electric installation at Bahadurabad at an estimated cost 
of about Its. 00,009. 

_ lu addition to the above a groat deal of work was done by the huger munici¬ 
palities, details; of which arc briefly given. 

Agra tcaler works .—.Both the filtered and imfiltered supply engines were 
overhauled during the winter and all worn parts renewed. Tiro high duty 
Worthington and Diesels worked excellently throughout the year. 

A new economiser will shortly be put in. 

The cold weather channel of tlic Jumna left the pumping station and kept to 
the opposite bank and an inlet, canal had to bp maintained at a great expense. 

Detailed plans and estimates for the modification of the scheme proposed by 
the committee which sat in Agra in 19.18 have been prepared and submitted; to , 
Government for sanction. 


Work on the new water mains has already begun. About. 1,000 tons of pipes 
Wore delivered and some 350 tons laid during the year. This work is being carried 
out under Mr. G. McG, Moey, 'Executive Engineer, I Sanitary division. The 
total estimated cost of the work is Us. 10,27,251 and Its. 1,57,200 were spent during 
the year. Two mechaivicitt filters; of the Mather and Platt .typehave.been received 
and are under, .erection. A. now store godowa has been ..built., Work on the 
engine house and storage tanks is in hand and tlic new machinery required-, has 
been ordered. 


The drainage and sewerage scheme for Agra, which, has been under-prepara- 
Ton for;some time,,i3 nearly ready -and-will be submitted: for sanction shortly. 

•a;- iEhe' Agrayspllaghfarm continues to be profitable, and though the area has 
been reduced by river encroachments, a profit of Bs. 7,800 was" realized from it 
this year. 


Allahabad water works.—At the rm filtered station at Allahabad both beam 
■engines have been overhauled ami the pumps lowered and put to work ;vain The 
new fly- wheel engine, which was taken over on June 10,. 1914, and was allowed to get 
into disrepair, has also had to be thoroughly overhauled. The filters at Allahabad 
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vvci'o not working satisfactorily as the layer of filtering sand was too thin. A sum 
of Its. 10,01)0 has been spent ia renewing the sand, the beds are now of the correct 
thickness and they are working much 1 letter. 

Considerable difficulty has been experienced in turning out repairs quickly 
and accurately for Kareliabagh pumping station from the filtered station workshop 
nt Khnsroobagh, so it is now proposed to erect a separate workshop at Kareliabagh 
sufficient to keep pace with the work there. This is very necessary and should 
bo done without dehiy. 

The demand for water has continued to increase at Allahabad, and with a 
view to keep pace with it, an estimate for the supply of unfiltored water from tube 
wells at a cost of Its. 3,87,0:30 has been prepared and submitted for sanction. A 
tube well on Thornhill Hoad has already been sank and has proved very successful. 

A second tube has been put down near the engine house at Khusroobagli 
and a very plentiful supply of water obtained. 

A third tube well is being sunk at Davaganj for the local supply of Baraganj 
and with a view of meeting the periodical demands for water for pilgrims at the 
junction of the Jumna and Ganges. 

Allahabad drainage works .—The progress oil main drain no. 3 was delayed 
owing to the alignment being altered through a new road which was taken up by 
the municipality. This land has now been acquired and work is proceeding. It is 
anticipated that all sower construction will be completed before the rains, and that 
the pumps will bo in working order a month after the auxiliary electric plant ia 
received. There has been some delay in delivering this plant for which the 
contractors, Messrs James Simpson and Company, are responsible, Money is still 
wanted for distribution channels at the callage farm and for stiff quarters and it is. 
hoped everything will be finished before the close of the year, 

Benares water works .—The Worthington high duty pumps which caused 
such serious trouble in August 1914 have been re-erected and the pumps have boon 
lowered. They are reported to be working well; but the Westinghoiise com¬ 
pressors are unsatisfactory and give trouble. A new rotary compressor has been 
ordered and is on the way out. Extensive repairs to the old Bkadaini engines are 
being earned out and will shortly be finished. The erection of two Babcock and 
Wilcox boilers at the filtered station has been completed and extensions of sub- 
mains have bec-n carried out at several places in the city. A tube well boring 
put down, in the compound of the filtered station has been very successful. A 
second well is being sunk and plans and estimates for the necessary pumping 
machinery are being prepared and a valuible subsidiary source of supply will soon 
be available. 

The waste meter.scheme was worked on a small scale and proved, useful. 
The shortage- of water is said to be mostly due to defective house fittings and 
these are being repaired, as quickly as possible. 

Benares drainage works .—The Orderly Bazar sower has been nearly, 
completed. A small portion is still left and will be taken in hand soon. The 
Man Mandir portion of the Tueca Mahal drains has been completed and.the 
Bul-wa nala 'area is in hand; The: Gan Gird intercepting sewer, which, was com¬ 
pleted in 1913 with an outfall at. Gan Ghat, has now been extended to.Triloelian 
Ghat. ■ :■> ■■ ■. 

Besides these several minor drainage works costing in all: about Its. I0,00f> 
were also carried out in addition to many other sanitary improvements.-.,, 

Qmonpore water ■works.— The pumping engines at both the filtered and 
unfiltored stations were carefully repaired and overhauled. There has boon an 
increase in the consumption-of filtered water chiefly for the mills. Tins has 
necessitated longer hours of pumping and practically a constant supply of water is 
now being given. 

An estimate amounting to Us. 61,493 for extending the water mains to various 
portions of the city and replacing smiller mains by larger ones in order to inset 
the increasing demand, is at present under consideration. 

The cold weather stream of the Ganges is still on the opposite bank from that 
on which the pumping station is situated, and it is practically impossible to pump 



from tho river now during the dry seasons except at prohibitive cost as there is a 
stretch of mxuly two miles" of saiui between the pumping station, and the river 
cbaunel. 

All 1,1 10 winlrr supply is at present being drawn from t ho Lower (hinges canal 
and a scheme is being drawn out lor putting this on a more satisfactory basis. 

Attempts 'were made to get a tube well supply near the filtered station at 
Cawnpore, but the results showed that only a limited supply could be got by these 
means and the strata met with up to a considerable depth over !■()() loot from the 
surface consisted chiefly of clay and were only slightly water-bearing. An experi¬ 
mental tube well was sunk on the Undo bank near the railway bridge crossing on 
the line from Cawnpore to Lucknow and a good supply of water was obtained. A 
scheme for putting in a soles of tube wells at Ibis site is now under cons,{deration. 
The Pueeli-Chabal filter installation was in use throughout, the year. f llie amount 
of water passed through this installation during the rains fell short of the demands. 
Attempts are being made to increase the output and reduce the cost of upkeep of 
the plant. 

The new waste-detecting motors were in regular use and frequent night 
inspections succeeded in considerably reducing the waste, but the principal less is 
now said to be from latrines and flushing cocks many of which are kept open 
throughout the njgl.it. This is being attended to. 

A scheme for supplying can. ton meats with water has been drawn, up and 
submitted to the municipality. 

Gamiporc drainage works- .The drainage and sewerage scheme for Cawu- 

pore is nearing completion. The section dealing with the main portion of Urn city 
at a cost of about 11.1-ikhs is now being printed up and will bo sent in for sanction 
at once. Tho remainder of the scheme which will probably cost 10 lakhs more is 
in hand and should be completed before very long. 

Lucknow icaler works.- At the filtered water works station, Aish Thigh, 
a new Worthington high duty triple expansion engine was installed and it hm; now 
been, taken over by the municipality. The old engines at Can Glint and Aish 
Bagh are being thoroughly overhauled and one of those at the filtered station has 
commenced working. Owing to floods in September tho filters were badly clogged, 
but were got right by tho superintendent in charge and tho supply was not inter¬ 
fered with. 

'Wilkins filter module regulators are being fixed to the filter and two have 
already been fixed. 

The quality of the filtered water supply throughout has been very good. 

In. order to increase tlio supply of water at Lucknow four tube wells wore 
put down in the compound of the filtered water station at Aish Bagh. These 
tube wells are not working yet, but three wells are ready for pumping. The fourth 
is having the strainers lowered and pumping machinery is being arranged for. 

Lucknow drainage works .—Surface drains as well as sewers in third and fourth 
sections of Sanitary Il iad have been completed and progress has been made oil the 
construction of the intercepting sewer, rising main and distribution carriers in 
connection with the new sewage farm scheme now in. hand. 

A project for a sewage scheme for the public offices and United Service Club 
at Lucknow has been sanctioned by Government. This work will be. started when 
the Ghasiari Maruii intercepting sewer is completed. 

Meerut water works.— The wafer works station at Bhola has been well 
looked after and the quality of water supplied Was excellent throughout the year. 
To prevent Iho wastage of water one sub-inspector has been appointed, The 
filters require complete renewal, Bunds are available and the work will be taken 
in hand soon. .■ 

MussQorie water todrks.—- r Thc: pumps at both stations' worked very well 
throughout the year. The .remodelling of no, 1 pump ,is completed and that of 
no. 2 nearly finished. 






The work on the Landour Bazar drainage scheme was in abeyant dui'ine' the 
year pending the preparation of a revised scheme for the outfall. T his has now 
been completed and forwarded to the chairman of the municipal hoard. 

Net-ini Tal water works .—The engines and boilers were kept in good working 
order, though the boilers are showing signs of wear. The filter plant was not 
used during the year as the quality of the water was excellent. 

All the collecting reservoirs and staudposts were cleaned out and high level 
springs were visited once a week and kept in a wholesome condition. 

The new reservoirs were erected for the intermediate pipe line system and 
a new live-inch pipe to the 'pilgrims’ sprung was put in. 

Naini Tal drainage— The main, sewer was found to be badly iucrasfccd and 
proposals for scraping it are before the board. This work is very urgent and must 
be completed this cold weather. 

Jhansi water works. —Two pumps and two boilers were purchased to replace 
those previously supplied and condemned by the municipality. These require to bo 
erected. A comprehensive water supply scheme is being prepared for this place 
and will be finished shortly. 

Mirza-pnr water -works .—During the year the wafer works were maintained 
by the Public Works department as a contribution work at a cost of 11s. 7,221 and 
certain improvements were carried oat at a cost of Bs, 1,290. It is proposed to 
buy some more meters to avoid the difficulties mot with iu realizing revenue on 
water sold and to check the consumption of water. 

Boring division. —Mr. Beveridge, Executive Engineer, held charge of the 
Well Boring Operations division throughout the year. 

Tho following were the more important works carried out by him 

(1) Construction of the Eyzabad pumping station, including the wells, 

tunnels, engine house and stall quarters. 

(2) Construction of part of the Muttra water works pumping station, in¬ 

cluding wells, central samp, suction tunnels and pipes. 

(8) Construction of three percolation wells at Hardwar now handed over 
to the municipality. 

(4) Construction of the Aligarh pumping station, including wells, tunnels, 
suction pipes and stall: quarters. 

The tube wells sunk during the year include 3 at Aligarh, 2 at Allahabad, 
8 at Lucknow and 1 at Benares. Tho total number being 18, of which 17 were 
entirely successful. 

The workshop equipped for the Boring division has proved most useful and 
]:ias effected a considerable saving not only in repair charges hat in the time 
required to carry them out. 

As regards construction of new water supply schemes the water works 
scheme at Muttra is practically completed except for the pumping plant which 
has not yet arrived. At Eyzabad the pumping station is nearly ready and the 
pumping machinery will arrive shortly, but nothing has been done as. regards the 
distribution mains and the municipality do not seem to be in any hurry to push qu 
with their scheme. At Aligarh the pumping station and wells will shortly be 
ready, and it-is'hoped the municipal'board will see, their way to push on with the 
remainder of their scheme. Owing to the war great difficulty has been experienced 
in getting supplies of materials and machinery and the completion of schemes in 
hand is being rendered very difficult in consequence, but on the whole the progress 
for the year has been very satisfactory. 

A sum of Bs. 17,07,909 was spent on original sanitary works during the 
year under Sanitary Engineer’s supervision and a sum of Bs. 6,28,140 was spent 
on the maintenance and repairs of open water works, also under Sanitary Engineer’s, 
.supervision. The total expenditure for the year being Bs. 23,36,049 as shown in 
appendix VI of the report. The value of projects dealt with by the Sanitary 
branch during the year amounted to Es. 1,21,35,942. Many of these are large 
projects now practically completed, but as these were not finally submitted for 
sanction before the 31st March they arc not shown in this year’s work. The value 
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Hot'Y, Exe-cntire Engineer, and under Messrs. Knox and l'lntt, Atswtaut 
Sanitary ’Engineers. Mr. Moey’s division, also e?ti riccl out construction works to 
i lie- Till no of Its. 3,02,742 during the year. Mr. Beveridge, Executive Engineer, 
with a. slaft* of temporary subordinates, dealt inih nil the estimates and. the 
construction for tube well supplies. TJic expenditure lor ids division amounted 
to Its. 2,50.709 for the year. 

Mr. Morris, Assistant Sanitary Engineer, and Mr. .New,yon, .Assisian t Engineer, 
looked. after the maintenauoo of open water avoj'Icn during the year, TJie results 
achieved were incommensurate with the labour involved aiul some more satisfactory 
method of dealing with the supervision and repairs to machinery of open water 
works will have to lie devised. The matter is receiving consideration. 

Mr. Morris has joined the Indian Army Jtcsowe of Officers and Mr. Now,son 
has resigned to take up munition work in England; so the supervision of the 
maintenance of open waiter works is now again directly under the Sanitary 
Engineer. 

I wish to place on record my appreciation of the good work done by Mr. 
Beveridge and Mr. Mooy, Executive Engineers, and Mr. J.’latl and Mr. Knox, 
Assistant Sanitary Engineers, during the year. The stair of assistant, engineers, 
subordinates and. dml’tsiuon with one or two exceptions have all done well, The 
clerical stall* both in these branch oRices and at the head oilico have also Avoeked 
well. There has boon a marked improvement in the quality and. quantity of 
the Avork turned out by these oiliees during the year, and more especially is this 
the case in the I Sanitary circle under Mr. Tfooy, 

There is no doubt that the carrying out of the construction of sanitary 
works directly by the Mai til,ary Engineer’s staff tends to greater oJKoiency ; aud it in 
hoped that AYherever this is possible sanitary works will in. future be constructed 
through the Sanitary Engineer’s stall'. 


Nai.ni Tal ; 
The hi July, 1916 . 


C, II. WEST, 

Sanitary Engineer to Government, 

United Eromtees. 
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Particulars. 

Agfa. 

■MlnhaliiKl. 

JVjlH njR 

'! 

CilWUpOTO. 

Population- 





By Census of 1911 in Municipality ... 

103,935 

159,70.1 

199,808 

173,973 

Ditto Cantonments ... 

21,5.11 

11,990 

3,930 

2.1,517 

.Number of inhabitants drawing tliuir cup ply 
from maiiis. 

185,449 

171,097 

199,808 

178,973 

Consumption of water. 





During the year including Cantonments, gnllons 

1,20.1,534,500 

*1,1G7,920,203 

1,568,220,845 


Daily average including Cantonments „ 

.9,427,089 

3,1-18.361 

-•1,284,750 

4,960,084 

Maximum daily average iji any one month „ 

!'!,898,877 

4,082, ISO 

8,008,581. 

0,870,000 

Water used for irrigation and manufacturing 
purposes, gallons 

Water used for domestic purposes „ 

137,820,038 

1,120,705,402 

187,728,7 (»M 

980,202,49b 

12,777,000 

1,555,443,845 

400,102,800 

1,415,201,014 

Water consumed per capita „ 

IG'liO 

15*04 

21 *2 

28'3 

Daily average for Cantonments alone „ 

200,458 

109,095 

2,428 

20,075 

dumber of house connections during 1915-16 ... 

100 

1.20 

190 

403 

[Number of motored connection) ... 

126 

390 


555 1 

Annual receipts and charges. 





Maintenance charges ... ... Rs. 

Rs. 84,246 

Rs. 88,491 

Ea. 94,135 

Rs, 154,720 

Cost per 1,000 gallons consumed 

1*07 annas 

HR annas 

0'90 annas 

1*31 annas. 

Cost per 1,000 gallons per 100 feet lift 

■557 „ 

■71 „ 

0-58 „ 

'933 „ 

Cost of water per 1,000 gallons including interest 
aud sinking fund chargee. 

2ui4 „ 

2'89 „ 

1-88 .. 

+* j) J 

Lift, of pump, 





From river to settling tanks 

45 feet 

94 feet 

84*49 foot 

81*8 feet. 

From filtered water pumps to town distribution 

147 „ 

76 „ 

79*08 „ 

58'5 „ 

Total, lift ... 

192 „ 

170 „. 

104*12 ,, 

140-3 „ 

Income from ivater works, 





Water rate recovered during the year ID, 

94,021 

113,197 

133,357 

118,908 

Sale of water and other reoeipto „ 

47,532 

53,314 

0,239 

91,007 

Total, income Rs. 

142,158 

106,511 

139,596 J 209,916 


$ Includes 15,025,900 gallons of Ufifiltei'pcl water for KUusru Bagh Gardens, 






IX 


j23b. I. 
m 

during the year 1915-16. 


; 

Ltidcuov,-, 

M.coi'ufc, 

Musr;ooi'ie. 

Kiiini Tal. 

llii'sapni’. 

Dobi:t Dun. 

| .Tlirmsi. 

240,010 

70,351 

11,985 

16,788 

55,304 

? 

[ 30,301 

58,236 

10,782 

39,870 

2,511 

1,239 

... 

11,930 

259,798 

110,227 

11,000 

18,027 

38.400 

•30,301 

25,000 

1,290,100,000 

443,258,27 5 

38,999,923 

31,705,762 

93,230,800 

65,099,340 

82,368,800 

0,525,048 

1,211,088 

106,557 

86,701 

254,728 

380,326 

88,466 

4,100,000 

208,980,000 

1,817,844 

10,577,370 

141,406 

Nil 

191,689 

2,95,496 

346,200 

1 Separate figures 

180,57 6 

112,533 

1,397,444 

1,081,180,000 

432,080,905 

38,999,923 

31,470,206 

( uot, avuiluble. 

65,909,340 

30,971,359 

11/3 

10M7 

9*63 

4 '77 

6*64 

5*95 

8*2 

201,000 

j 

448,372 

420 

3,5 3o 

Nil 


594 

330 

121 

219 

Cl 9 q 
uOO 

125 

Nil 

2 

373 

34 

250 

234 

17 

8 

1 

Ik 93,924 

Rs, 28,421 

Rfl. 20,699 

Rs. 45,728" 

Es, 7,224 

Rs. 3,1.81 

Rs. 7,371 

1’89 annas. 

1 "05 annas. 

8*0 an nan 

„ 1*44 

1 '36 annas 

*72 annus 

3*61 annus 

“74 „ j 

“76 „ 

*65 „ 

„ 0*19 

Nil 


O * A 

" 0 it 

2 ‘320 „ 

2'BS r 

Rs. 1 '1.4 

j 

2 "16 

... 

t at 

5*12 „ 

122'8 ft. 

W16 ft, 

1 

j 

Nil 

Nil 

Gravity 

Nil . 

Two 

Pump 

(53'4 „ 

122*48 „ 

Main Auxiliary 
Pump Pump. 
1,700 ft. COO ft. 

Ton- Avar- Pil- 
nochy Palfca grim. 
1,160 1,093 240 
ft. ft. ft. 

Scheme 

Nil 

■ • *' 

98*00 143*05 

186*2 „ 

137*64 „ 

1,700 600 

1,160 1,093 240 

•• * | 

Nil 

93*00 143*05 

44,561 

Nil. 

21,870 

29,209 

IPO 


1,865 

',1,24,807 

43,886 

4,649 

32,867' 

2,077 

2,899 

407 

1,69,368 

43,886 

26,519 

41,667 

2,077 

2,899 

2,272 
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APPENDIX No. IX 


& 

A-n-nml vuii-idenawe ucaowu-ts of water works in Ihe United,Prov-tn can duvuiij the, yeei.v . 1915 10. 


Htuue:i ol charge^ 

A.ci'ii. 


Be lures. 

Onvn [io PC- 

I j'know. 

Mccm (,. 

Mniiawnu. 

jSkiiiii r lVL 

Mi rai- 

{_) u i:. 

Dim. 

■lluiUifii, 

I. J£d t a h l i-ik tit C lit, — 

Kg. 

Rk. 

lirf. 

i;. s . 

Ra. 

Its. 

Us. 

Rs, 

iii-i. 

Rs. 

IX. 

(it) Permanent 

23,306 

24,453 

27,835 

o0.747 

27,857 

11,353 

13,508 

11,084 

2,857 

2,392 

1,22(3 

establish¬ 

ment. 

(h) Office con- 

IjO/S 

v* i 4 

1,187 

970 

400 

5,til 1 

465 

1.45 

7 5 

SO 

8f 

lingt-uries. 
(e) Rent 

4112 

1,640 

365 

... 

480 

60 

... 

... 

... 


12G 

2. Pumpiiuj ,— 

(a) Coal ... 

20,808 

23,855 

38,025 

03,821 

40,880 

500 


20,835 



3,991 

(h) Oil and 

3,308 

5,28!) 

4,470 

5,401 

2,2-10 

570 

1,931 

058 


,, , 

:i.8[ 

wuslo. 

(a) Other stor¬ 
es* 

3,473 

f)>U> 

4,479 

1,408' 

3,000 

2,894 

2,890 

839 

... 

... 

241 

(ct) Train 3 u g’ 




2,785 


•Mi 





82f 

river. 

(b) Clearing 

5,402 

084 

18 

528 

7.1 

61) 


24- 



F 

cb ann e 1 s 
a ml wells. 
4. Setllintj tanks 
and filters — 

fa) Clearing 

400 

488 

43 

988 

8,623 

j 

50 


i 

i 



set11 i n g 
tanks. 

(b) Clear t n g 

0,04(3 

2,4,25 

1,600 

5,-100 

24,161 

407 

3,5.11 






ami rene¬ 
wing filter 
beds. 

fe) Purchase 

7,808 

048 

7,89!) 

4,.s3C 



j 


Ml 


of sand. 

(A) Purchase 












of alumina 
ferric. 

B. .Distribution. — 

(a) Pipes and 

1,280 

8/199 

3,504 

6,267 

■ 

1,142 

1,241 

3.94 

2,393 

| <i #« 

. 

1 

1 

569 

50! 

(b) Meters 

311 

1,498 


3,098 

3,389 

... 

77 ' 

1,51.4 

... 

50 

2i 

6. Repairs .— 

(a) To tanks 

271 

150 

117 


94 


139 

85 

960 


2l 

(b) To build- 

1,01.4 

1,489 

1,486 

1,189 

050 

932 

485 

628 

25 

40 

6J 

inga and 
grounds, 

(t) To niacki- 

2,598 

12,986 

10,416 

6,886 

4,547 

1,483 

723 

1,717 

2,540 


■i 

u cry. . 
(dj R i s i a g 

... 

«*» 

249 







rmim. 

Water analym* : . 

200 

.1,081 

.16 

421 

213 

160 

92 

806 

771 

50 

1 

Total, expenditure 

84,240 

88,491 

94,135 

154,720 

93,924 

28,421 

20,699 

45,728 

7,224 

3,131 

7,37 


——J, 


i J ;| _ a< M .. 

___ 


■ ■ i 



__ 




® Cost of water.. 
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APPENDIX No. III. 


Statement showing initial capital cost o f subsequent extensions and improvements 
incurred on water works %n the United Provi nces to the end of 31s< March, 1910. 


Water woi'liu stations. 

Initial 

capital 

cost, 

Cost of 
subsequent 
extension!., 

Cost of exten¬ 
sions during tin 
your 1910-16. 

Total. 


P.3. 

Bs. 

Es. 

.Its. 

Agra ... 

11.70,761 

814,521 

1,67,150 

2.1,52,432 

Allahabad ,,, 

10,24,061 

538,758 

61,002 

22,24,321 

.Benares 

25,61,881 

668,130 

45,773 

o 12,75,778 

Dawn pore ... ... 

14/14,570 

906.821 

93,151 

24,44,542 

Lucknow 

15,15,736 

613,401. 

83,250 

22,17,447 

Meerut 

7,51,710 

44,205 

Nil 

7,95,915 

Mtissoorie 

1,14,014 

70,089 

6,110 

1,90,813 

Naim Tul 

2,47,000 

353,000 

2 ‘2 

0.28,354 

Debra Dun 

97,241 

79,514 

Nil 

1 76,755 

Mirzaporo 

G, 20,508 

8,292 

28,368 

6,66,168 

. I h mi si 

06,556 

30.670 

3,926 

1,11,152 


APPENDIX No. IV. 

Statement showing rate of fdtroAon and results of water works of the 
United Provinces during the year 1915-191G. 


Muninipuiitios. 

Jiil.e of filtration gallons per 
square foot in ‘.M hours. 

Chen 

iio:sl nil:. ly.-iie. 

Bacteriological analysis. 

Maximum. 

Minimum. 

Average. 

Good. 

Bad. 

Total, 

Number of 
tubes sent to 
Chemical 
Examiner. 

Number con. 
taming over 
KIO colonies 

Ao'i'U ... ... 

37 

23 

29*8 

9 

Nil 

2 

56 

Nil 

.Allnhnlmil 

49-G 

0 ‘2 

38 T) 

9 

Nil 

2 

87 O 

26 

Ben arcs 

55*43 

22*61 

!>1 ’66 

2 

Nil 

2 

313 

0 

(lawn-pore 

50 

0 

41'7 

... 

«• • 


338 

tr 

t* 

Lucknow 

50 

6 *25 

28'5 

9 

Nil 

9 

380 

18 

Meerut 

87 

7-75 

22-56 

2 

Nil 

2 

204 

8 

MnsBOorie 





..v 



... 

Nairn Tal 


... 

*•“ 

i 

1.. 

l 

... 

..« 


APPENDIX No. IVA. 


Statement showing the use of filters at various water works during 1915-10, 


Municipalities, 

Rate of filtration in gallons per square 
foot per flay. 

Percentage oi filter 
area always out o'£ 
operation during 
the year. 

Average rata on total 
filtering area, 

Average rate on area 
in operation (see 
appendix no. XV.) 

Agra 

24'6 gallons per 

29*8 gallons per 

,17 *5; per cent,. 


square foot. 

square foot. 


Allahabad , 

20*2 

3815 

32*0 

Benares 

20-7 „ 

31*60 „ 

15 7 . jj 

C'awnpore 

35’4 „ 

41-7 „ 

15*2 

Luckubty ... 

25-2 

28*5 „ , 

J1 *6 

Meerut- :,... ... 

20-1 

22*50 

11*0 „ 







< :ai ) 

A ( J t’friN L)J 

Jfclaihi of JP-wiHp&i ,h'iHtivs^ lacks, li/.kicvvoii's, Uis-iiiff 


P.U'ticilliX 

Aft l';l. 



C.':i wi i [toi* 1 1, 

1, (!<j iisumptioji of 

16-GO 

15-0 

21-2 


water par eapi- 
t» in callous 
per die in. 





2, I'ftunimi' of in- 

1 85,-110 

171, no 7 

199,863 

178,978 

habitants draw¬ 
ing their supply 
of water from 
the mains. 





Water used for 

137,820,01:8 

187,723,708 

12,777,00(1 

400,102,300 

irrigating and 
manufacturing 
pii eposes, 





4. Power of’pumps. 

2. Horizontal pumps 

2 ileum Engines. 

2 Ilm iaontal Knvines 

Two Engines cadi . 

per hour in 

each — 28 11. 1’- 

.102 H. r. 

diiidi .Ml 11. P. 

ft ! > 11. P. 

gallons at river. 

Designcil for 8-1,000 
Maximum... 00.000 

Average ... 78,000 

Designed Cor ;l 2(i,OO0 
Maximum... 16-3,001 

Average ... 114,862 

Designed Jur 202,000 

Maximum ... 180,14(1 

Designed Cor 187,500 
gallons, 

Maximum 187,500 
gill inns. 



Average ... 172,888 

1 Wurtliingliui high 

Averngu 164,407 gal¬ 
lons. 


1 IVorl hi agton low 

1 Triple Expansion 

duty punipingongiiH! 

One Engiuo—100 

,n. r. D | 


rlutv pump — 
Designed for 120,000 
Maximum ... 182,000 

Average ... 102,000 
2 Diesel Engine- 
,55 H. 1’. 

Designed for 180,000 
Maximum... 228,000 
Average ... 102,000 

Engine II. 1’. 120 

250 M. P. designed 

6. Power of pumps 

Designed for 192,000 
Max imurn ... 192,000 

Average 1,60,250 

l'or gal kins 500,000 

Designed for 217,500 
Maximum 235,800. 
Average 208,589. 

! 

2 Beam engines each 

2 Beam engines each 

4 Beam Engines of 144 

Two Engines caicli — 

per lionr in 

100 H. P,- 

135 H. P. 

H. P. 

80 H. P. 

gallons at filter. 

Designed fo r 192,000 

De&iguml for 223,300 

.Designed for 462,000 

Designed for 187,500 


Maximum... 200,000 


Maximum 187,500 


Average ... 180,000 
1 High duty Wor- 

Maximum ... 265,000 

Maximum ... 455,809 

Average 171,180 

One Engine— 


thiugtou— 1.30 

H. P. 

Designed for 150,000 
Maximum..i 166,000 
Average ... 1-14,000 

Average ... 188,468 

Average ,375,150 

Designed for 283,140 
Maximum <<8 

Average 238,4-70 

G, Number of ri¬ 
sing mains 

2 

1 

2 

9 

7. Leufvtb of rising 
mains . ... 

2'5 and 1*75 miles 
respectively; 

1-9 miles 

Old rising main 4,727' 
New. „ „ 4,100 

1.-32 miles 

8. Size of rising 

2ft" and IS" 

20" 

‘ Both . 24" 

Each. 20" die. 

, Number of set- 





thug Unkit ... 

10. Size of settling 

tanks. ... 

11. Capacity. of set- 

Each 266' X151' 

2,200,000 

Eaeli 280'X 180' 

(288' + 20')X('238' + 

■' 20') X15'. 

Each 355' X 255' 

tling tanks in 
gallons. 

12. Number of fil- 

1 and 3=4,4.00,620 
2=4,456,626 

1 and 3 = 6,436,120. 

No. 2 = 0,508,92" gal¬ 
lons. 

Each 3,000,000, 

t«.r» 

7 

6 

8 

7 

IS. Size of filters ... 

Each 200' X100' 

200' X100 

200' XIOO'X 6' — 11" 

200' X100' 

11. Number of C. W. 
reservoirs 

3 

2 

0 

. , 

. 2 
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hi .'El'*, \ , 

m 

Mama. Ee., 'in the, IfiJj'/i'S of l.ko bulled Provineea for 


.! .u,_S:ini'.v. 


*! nss.-iOL'io, 

Nairn Till. 

l 

| Jlirzapur 

r 

D.iUra 
j Dull. 

j 

Jlian-i. 

11"; 

10'17 

9* fs 

4' 7 

r;- 0- 

5"d? 

8 * 2 

259,79 8 

110,227 

11,000 

38 037 

38,400 

f 

30,301 

25,000 

208,98(1,000 

10,5)77,870 


2,05,49c 

IN Ot. 

1ST I. 

1,307,44' 

J'lnyiiu-irj of 130 

\\ j» 

On<‘ I'll i "in a of J30 
f i \> 

... 

Eugino H. P. 


... 


icsigllt.’d f(IJ 

187,001) 

Two Turbines 080 
H, P. 

... 

Luke Btnl,ion 


... 


1 uxiinnm 188,287 

Designed for 72,000 

) fit) Ivhiii) pumps: 

\ 

Designed for 14,855 


... 

... 

(.verago 178,517 

Maximum ... 61,080 

Average 37,087 

^ Designed for 10,800 
Average , 10,901) 
Maxi mum not. known 
(If) Auxiliary pumps. 
Designed for 1,800 
Average ... 6,000 
.Maximum nut known 

Three Engines each 
81 11, 

Capacity ... 13,326 




WO .liblgijKS Of 

110 l i . 1;'. 

Asigiml for 

187,500, 

Inximum , not 
known, 

i vertigo 178,000 

1 

Second lifl. pump 
driven by same 
power. 

Df,signed for 0(5,000. 

Maximum ... 50,611 

Average 30,827 

1 

(a) Main pinups (mo. 
Lor driven) two 
designed for (150 

k. r > 

(h) .Auxiliary pumps 
(motor driven) 
one designed for 
23 H. T. 

o 

■1 

... 


Two duplicate 
steam direct 
acting pumps 
having a capa¬ 
city of 5,500 
gallons c-acli. 

5 

8”5 miles 

15" main=38,292' 
13" mala=8,550' 

Murray 1*18 miles 
Springs 

(John Mackingon ... 
Springs ... 1,400' 

( Ayarpatta’93 miles 
j Tonnochy difi „ 

) Pilgrim ’34 
(Lake *19 „ 

V * 

. 

f 8*5 
l 6-3 

** . 

9" = 3'65 miles. 
6"=O'70 ,, 

H"ss'l '6 

4" = 3,040 feet. 
3" =5,040 „ 

20" 

13" and 15" 

rj 

Murray springs 5" 

John Maekinsoq 
Springs ... 31" 

j 4", 3’ ", 3", 4". 

••• c 

•J 

10", 6", 4", 3". 

250' X 200' 

100' X 60x11' 


.. Vwiyvf e : 


■ ... .. 

'** 

7 

200' X100' 

: 2 , 

5,28,000 gallons 
each. 

4 

150'X 1.00' 

\i 1 

. 1 1 . ' 

l. J ■ wed filter 12' tlia. 

5 

■* °* 


... 






p.i rLiou hi r:s 


15, Si 2 e of C. Yv. reservoir!* 


10. Gnpr.r;it.y of G, W reser¬ 
voir in gallon Si 


17, Number of service reser¬ 
voirs or stand pipes. 

1», bias of service reservoir ... 


f'iiaiaii;;' ?!•! ,’ico rcser- 


Nnplic stand- 

IS'Gj 


( '<iv ) 

A r* i: j j<iM 

• i 

Dclwlls of Pumps, Filler?, Tanka, lliiscrvo , m l Risintj, 


i 

[ 

! Agra. 

A 11 :ih ab;ul. 

Bo na f OB ■ 

Ciiwupiuv. 

io.r x i *i5' x io' 

Eacli 100' X 103*3 

(178'—4" ) x GITS' 

Each 135' X 106— 


V 1 1 > 

A 1 ■< 

—4") X L’10'—1" 

S"x 12' deep. 

(>70,000 

1.100,700 

1,870,031 

Each 953,300gal¬ 
lons. 

;| 

1 

1 

0 

<)ni■ Ofi' ilia. X 11 
drop. 

Two 20' ilia, x50' 
deep. 

00' dia.X Jl'denp 

0(V diu.X l*)' docj) 

Bala ncing tanks 2 
50'--0"high X8(1' 

ilia. 

50'—0" high x '40 
ilia. 

Molds 3.18,087 cal- 

0 .>8,000 

10-1,000 

200,0(10 

Ions. 

3(12,700 gallons, 

43 four-Upalund- 

Ouo-lap Miami- 

Ono-taj) stand- 

97 four-lap Miami- 

post.-; each g" si?,i:; 
02 two-tup c ti; 11 ll - 

posts ... 14-1 

Two-tap stand- 

post ... 211 

posts 

52 two-tap stand- 

post; of j’ : " size ; 

posts 50 

Two-tap aland- 

, post. 

1 5 1 o n e - I: a p 

Gonr-tapslauid- 

pouts ... 1.08 

90 one-tap stand- 

stand-posts. 

costs ... 8(1 

Waste nolcoobs .10 

1 ‘ush cooks... 13 
Wall boxes.... 7 
Bibcocks of$" 
size ... 6 

Four-tap stand- 
pnsis ... 80 

posts. 

5 Bathing plat¬ 
forms. 









( ) 



Mains, do,, in the Water Works of the United Provinces for 1915-16 —(concluded). 


Lucknow. 

Meerut. 

ftlussooric. 

Nil ini T.iJ 

Mira par. 

.. 

Delir;i Dun. 

' 

Each 100’x 
107'. 

798,500 gallons' 
each. 

: 

0:J; 

-IS' X 521;' 

110,600 

2 

2 X (40' x 25 X 
S')- 

lX(30'x20' 

XS'). 

1 X (80x24x 
0). 

2 of 50,000 
gallons each 

1 of 3,000 
gallons, 

1 " of 7,200 
gallons. 

20 Iron set vice 

5 

1 

i 

i ! 

, 

0(5' X 1 2' 

2--Each 25' 

tanks. 

1. 10X)0X4 

28 Bound 

Area, 14,889 sq. 

1 Service re- j 

40' X 15' X S' 


X34\ 

4. 8x3 x4 

service tanks 

ft. depth 14 

servoir hold- 

to hold 

250,000 

100,000 jrji lions 

10. 8x4x4 

5. 4x4x4 

1 of 2,500 

3'x3', 28 

round service 
tanks 2'—8" 

ft capacity 
208,440. 

iiig 210,950 
gallons, 

| 

30,000 

gallons. 

350,000 

199 on b. Lap 

ettdi. 

' 33 one-tap 

gallons. 

4 of 1,000 
10 of 800 

gallons. 

15 of 400 

gallons. 

X3',[iS scjui'w 
tanks G'x8' 
X4'. 

04 service 

32 one-tapstand- 
post with 
hydrant, 

1 one tap stand- 

| 

Tank of G. I. , 

1 Service tank 

stand-posts 

stand-posts 


tanks, 27 

post without 

sheets differ- 

with 50 

231 two Lap 

of f ; 93 


stand-posts. 

hydrant. . 

ent sizes are 

taps.. 

stand-poets. 

two tap 

stand-posts 
off ;3 wall 
fountains 4 
taps of 

J 

■ ■ 

1 

25 two-taps 

stan dpost with 
24" hydrants. 

.1 two-taps 

stand post w ith¬ 
out hydrant. 

7 Four taps 
staudposis 
willi 2J" hy¬ 
drants. 

Hydrants 111 
washouts 7. 

holding 2,050 
gallons, 

14 

Stand posts with 

2 brass cocks 

1 stand post of 

1 tap. ' 

1 ■ ■ . , 

7 Iron tanks 
with 6 tape 

10 stand posts 
with each 
two taps. 


*One in cantonment*. 
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APPENDIX No. VI 

Detailed statement of the expenditure incurred on works of a sanitary nature 
under the supervision of the Sanitary Engineer during 1915*16. 



Water works 
(original,) 

Water works 
(maintenance.) 

Drainage 

works. 

OthoK v/orkts, 

Total. 



ID. 

ID. 

Pv3. 

li». 

Eh. 

1. 

Agra ... »»• 

167,150 

84,246 

5,334 

3,310 

2,60,040 

2. 

Allahabad 

61,502 

88,491 

1,56,804 


3,06,797 

3. 

Bcunresi ... 

45,773 

94,135 

93,722 

... 

2,31,630 

4, 

Cawnpore ... ... | 

93,151. 

154,720 

75,864 


3,23,735 

5. 

Lucknow ... 

88,250 

93,924 

14,906 

3,475 

2,00,555 

6. 

Mussoone ... 

6,110 

20,699 

13,701 

... 

! 40,510 

7, 

Meerut 

... 

28,421 

14,093 

... 

42,514 

*, 8* 

Naim Tal ... 

22,325 

45,728 


... 

68,053 

9. 

Mirzaporc ... 

28,368 

7,224 

t> * * 

... 

35,692 

10, 

Debra Dun 

... 

8,181 

26,143 

8,000 

37,324 

13. 

Jhonsi 

3,920 

7,371 


b i» 

31,297 

12. 

Khurja 

942 

a*. 

Mi 


i 942 

13. 

Fyzabnd ... 

60,570 

>av 

3,500 

» * it 

64.076 

14. 

Haiclvw ... 

118,620 

a * * 

. • i 

2,100 

1,20,120 

15. 

Balmich ... 

2.761 

... 

114,889 

2,995 

1,20,645 

16. 

Aligarh ... 

40,919 

B » * 

... 

a « * 

40,919 

17. 

Tiliim- ... , 


... 

1,235 

9# * 

1,285 

18. 

Baraut 

.... 

... 

633 

»«*« 

633 

19. 

Aouls 

... 


412 

... 

412 

20, 

Ktmauj 

... 

a •• 

3,207 


2,207 

21. 

Muttra ... 

2,37,967 

•»» 

82,279 

At) A 

3,20,246 

22, 

Jftivnporo ... 

1,259; 

.... 

45,070 

... 

46,329 

23, 

Shahgnnj. ... 

. -- 

... 

36.003 


36,003 

24. 

Deoband ... 


... 

1,512 

ae « 

1,512 

25. 

Bindki 

839 

... 

... 

*■*» 

339 

26. 

JEIatbrna ... ... 

408 

... 

... 


408 

27. 

Unao 

3188 

. ... 

•«» 

... 

3,138 

28. 

Etmvah 

316 

... 

... 

... 

316 

29. 

Hapur 

45 

... 

... 


45 

80. 

.Dliampur ... 

... 

... 

28,421 


13.421 


Total 

9,83,295 

628,140 

7,04,728 

19,886 

23,36,049 


APPENDIX No. VII. 

Comparative statement of working expenses of water works schemes in the United Privinces for 1915-16 
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APPEND]X VI hi. 

Projects submitted and sanctioned during the ymr 1915-16. i\s. 


i l ) Deobaud diversion of Municipal drain 

2,908 

(2) Bin-lki paving anil drainage now bazar 

8,170 

(3) Beuares impairing old engines ... 

.15,426 

(4) Bahraich outfall sewer 

1.1,20) 

(5) Fatehgarh drainage 

5,637 

(0) U. S. Club andpuplic offices at Lucknow ... 

83.581 

(7) Beuares construction of a rotvl befcwicn Liumanpurn an 1 J\ 

Jad.inpnra 1,44,472 

(J->) Hard war Kumlih Mela water supply 

... 1,62,617 

(9) Pilibhit Civil Station 

.1.5,951 

(10) Muttra revised water supply ... 

... 4,83,724 

Tolul 

... 8,06,688 

Projects submitted bid not -yet saudion'id. 


(1) Badsliahpuf drainage 

59,445 

(2) Ram Nagar drainage 

... 1,40,823 

(3) Bara,ut drainage 

36,113 

(4' Bahmieh flushing ... 

85,507 

• (5) Aligarh water supply 

... 0,38,656 

■ (0) Mulctesur .sanitation 

22,811 

(7) Fyzahal water supply (revised) 

... 6,89,180 

(8) Do. flushing sclwtr.o 

16,103 

(9) Laudaur Bazar .Drainage scheme (revised) ... 

... 2,96,030 

(10) High Court drainage and water supply 

59,750 

(11) IChurja water supply and flushing schema ... 

... 1,46,250 

(12) Agra water supply improvements 

... 10,51,000 

(13) Cawnporo Cantonment water supply 

'22,498 

(14) Allahabad water supply (tin fill ores!) 

... 2,32,030 

(15) Sewering municipal office, Lucknow 

33,600 

(16) Lucknow railage farm 

... 1,57,000 

(17) Special repairs, Allahabad engines 

4(1,000 

(IS) Special repairs, Beuares engines 

30,000. 

i.OlicU 

'Project on which work is on hand, 

... 37,12,262 

(1) Agra drainage and sewerage ... 

... 15,00,000 

(2) Cawnporo drainage and sewerage 

... 20,00,000 

(3) Bareilly d raitvigo and flushing scheme 

... 8,00,000 

f (4) Cawnporo water supply extension 

... 4,00,000 

h (5) Naim Tal hydro electric scheme 

... 3,00,000 

(6) Saharanpnr water supply . .... 

... 5,00,000 

(7) Do. drainage scheme 

... 3,69,808 

(8) Lucknow water supply extension 

... 1,50,000 

(9) IJnao water supply... 

... 1,00,000 

(10) Almora drainage and water supply 

30,000 

(ll) Haidwaoi, water supply 

50,000 

(12) Kydganj drainage ... ... 

■ • 1,35,251 

(13) Hard war (supplementary) water supply 

70.000 

(14) Jhansi water supply 

... 6,00,000 

(15) Nimsar improvement 

60,000 

(16) Gola Gokaranuath improvement 

40,000 

(17) Maekhlishalii.tr drainage scheme 

45,000 

(18) Moradabad water supply and flushing scheme 

... 1,50,000 

(19) Brindabun water supply 

... 2,00,000 

(20) Dehra Dun flushing 

25,000 

(21) Hapur drainage improvement ... 

2,500 

Total 

... 76,27,559 
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Twentieth luma! Report of the Sanitary Engineer to Governments 
United Provinces, for the year ending 51st Marsh ISIS. 


The post of Sanitary Engineer was held by Captain V. Giles, R.E., from 1st. 
April 1914 to 22nd October 1914 ; Mr. Karin Chand, from 23rd October 1914 to 
28th November 1914; and Mr, C. EL West, from 29th November 1914 to the close, 
of the year. 

Captain Giles, on being relieved, reverted to military employment and Mr. 
Harm Chand reverted to the Buildings and Boads branch of the Public Works 
department. 

The following officers joined the Sanitary Engineer’s establishment:— 

Mr. G. Me Hoev, from 1st April 1914. 

Mr. A. S. Knox, from 29th March 1914. 

Mr. S. E. Platt, from 2nd October 1914. 

Mr. W. G. Morris, from 10th October 1914. 

Mr. Hoey came from the Buildings and Roads branch of the Public Works 
department and the others were appointed by the Secretary of State for India. 

With the reversion for Mr. Karin Chand to the Buildings and Roads branch 
the net increase in the staff has been three gazetted offioers. 

Besides the eight larger municipalities, 26 of the smaller municipalities, eight 
notified areas and six other towns were visited during the year in connection with 
Sanitary schemes. The following officers were employed on the construction of 
sanitary works under the Buildings and Roads branch of the Public Works 
department. 

Mr. G. E. Rhodes, Assistant Engineer, was employed on the construction 
of a portion of the Allahabad .drainage works (estimated cost Rs. 6,87,765). He 
belonged to the Royal Engineer reserve and had to leave on the outbreak of war, 
being relieved by Mr. CLP. Hunter, Assistant Engineer, who took charge of the 
drainage sub-division in addition to the district work. 

Mr. H. J. Amoore, District Engineer, Muttra, took over charge of the 
Muttra drainage and water-works construction (estimated cost Rs. 3,97,254 and 
Rs. 2,99,368 respectively) in addition to his district work with Mr. Miles, 
Temporary Assistant Engineer, to help him. 

Mr, H. Northeote, District Engineer, BahraieH, was placed in charge of a 
portion of the Bahraioh drainage works (total estimated cost Rs. .3,72,678), in 
addition to the district work with Mr. Sheoraj Bahadur, temporary .Assistant 
Engineer to help him.. Mr. Northoote has now joined the Indian Army Reserve of 
Officers and Mr. Sheoraj Bahadur has taken over his work. ■. 

The District Surveyor of Jaunpur is in charge of the .Shabganj drainage, 
scheme (estimated cost Rs. 69,848), the expenditure up to date is Rs. 27,705 arid 
the expenditure for the year Rs. 17,793. 

The District Surveyor of Bijnor has charge of the Dhampiir drainage, costing 
Rs. 82,811, about half the work including the construction of the two main drains 
is being taken up at present. 

The District Engineer of -Budarin has.charge of a portion of the Budaun 
drainage scheme (estimated cost, Rs. 3,10,876). Work to the value of Rs. 93,255 
has been completed and the value of the work now being done amounts to -Rs. 30,722. 

The Rikhikesh. drainage scheme : (estimated cost Rs. 1,01,572) has been 
completed under the supervision of the District Engineer, Debra Dun. 

■ The District Engineer, Fyzabad, has had charge of the Fatehganj nala 
drainage scheme at Fyzabad (estimated cost Rs. 1,60,677). Thiswork has been 
completed, only the flushing tanks remain to be put in. 

There are af few smaller sanitary works also being carried out by. the Buildings 
and Roads branch of the Public Works department. The more important are, 
drainage of civil station, Pilibhit, estimated cost Rs. 15,951, Khekra drainage— 
estimated cost Rs. 15,354.' Garhmuktesaivaraihage“.estim^ted ; .cost Rs. 8,702/ ' 

The following members of the Sanitary:;Engineer’s staff are working-in the 
Buildings and Roads branch, on construction. Mr. Sheoraj Bahadur, temporary 
Assistant Engineer, Bairn Puran Mai, overseer, Babu Ulfat .Rai, Overseer .and 
Khurshed Ali, Mukta P?&sad and Baffi Sarah ; iSsj;BttP3wgrseers. 
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In the larger municipalities, such as Agra, Allahabad, Benares, Cawnpom, 
Lucknow and Mussoorie, a good deal of work has been carried out by Municipal 
Engineers under the supervision of the Sanitary Engineer. 

At Agra, Mr. Shute, the Municipal Engineer, had oharge of the water works 
improvements (estimated cost Bs. 1,34,363). The five settling tanks have had 
their capacity nearly doubled by raising the sides and they have been converted, 
into continuous flow tanks. The connections between the settling tanks and 
Alters and between the filters and clear water reservoirs have been improved. Two 
new Dense! engines driving centrifugal pumps of a capacity of 3,000 gallons a minute 
have been installed for a supply of unfiltered water at a cost of Bs. 50,000 for both 
sets including erection. The results have been very satisfactory as the economy in 
fuel amounts to Bs. 12 per day, which more than justifies the expenditure incurred 
on them. A second 18" rising main has also been put in between the river pumps 
and the settling tanks. 

Further detailed proposals for improvements in the distribution system 
based on the recommendations of a special committee which sat in 1913-14, are 
now ready and work on these will be started shortly. The cost of these new 
proposals including a supply of water for irrigation purposes comes to nearly nine 
lakhs of rupees. 

At Allahabad, Mr. Acton, Municipal Engineer, bad charge of the 
improvements to the Allahabad water works (estimate costing Bs. 2,90,538). 
This work is practically complete. A new engine has been installed at the 
unfiltered station and a new engine bouse and well and suction tunnel have been 
constructed. A new rising main 20" diameter and 10,000' long has been laid to 
the settling tanks—the sides of the settling tanks have been raised and their 
capacity increased, and a now filter has been put in. The pump well and pumps 
for the old engines are being lowered with a view of reducing the suction lift. 
The new suction tunnel however was found to be damaged owing to settlement in 
the foundations, the repairs to this are being carried out by the Public Works 
department. 

A project for a supply of irrigation water from the tube wells for Bs. 1,49,961 
was finally sanctioned by Government but it is being revised with a view of 
including a supply of water for Katra, Colonelganj and Daraganj to supplement 
the municipal supply. 

Benares,—'i he waste meter system (estimated cost Bs. 85,248) is nearly 
complete. Two bulk meters and some smaller meters remain to be fixed. The 
progress made by the: contractors is unsatisfactory. Mr. Blakiston, the Palatine 
Company’s agent, was appointed superintendent for waste from the date, the first 
meter was fixed, on a salary of Bs. 300 a month. This was somewhat premature, it 
would have been better to have appointed a whole-time superintendent when the 
work was nearing completion as originally intended. A set of rules defining the 
oaperiutendent’s duties is required. 

Two new water tube boilers each with a capacity for steaming two of the 
existing engines have been fixod at the filtered station—the estimated cost is 
Bs. 47,551. 

A somewhat serious accident occurred in August last year. The foundations 
of the new pumps erected in 1910 were found to have settled and a large T 
■piece on the delivery was cracked. This involved the dismantling of the pumps 
and putting in new foundations. As the suction lift was also excessive, it 
was decided to lower tire pumps and pump well about 7' at the same time. 
This work is now nearing completion, but for some months we have had to use 
the old pomps and engines with the result that Benares has been on a somewhat 
short supply of water during the summer months this year. 

. The total expenditure on original works and water works has been 
Bs. 1,45,396 during the year. Mr. Bailey, the Municipal Engineer, was engaged 
on completing a number of drainage works which were in band the previous year. 
These were the intercepting ghat sewer—cost Bs, 68,650; the Masanghafe 
improvement scheme—cost Bs. 68,650, and the drainage of the pacca mahals—cost 
Bs. 1,50,000. The first three works ate complete and the last 2/3rds complete. Mr. ’ 
Bailey was also employed on the lowering of the pump well of the new engine 
referred to above aud has done the work very well. The expenditure on th$ 
drainage, works: above referred to was Bs. 50,957 for the year. 



Mr. Alexander, Municipal Engineer, was in charge of the water works and 
drainage works at Cawnpore. The difficulty about obtaining water from the 
Ganges continued this year; the dry-weather channel being separated from the 
unfiltered water station by a stretch of two miles of dry sand. During the winter, 
a supply of water was obtained from the canal distributary but last summer a cut 
was made to the Ganges river chiefly with a, view of testing the efficiency of the 
Puech-Chabal system of filtration, the results of these tests form the subject of a 
separate report. The cut was made at a cost of Es. 50,276 against an estimate of 
Rs. 78,000. The water works extensions which included the erection of the 
filtration plant are now complete. The Halsey road water tower has been 
connected to the mains. There has been a marked improvement in pressure and 
Cawnpore has now a continuous supply. 

As regards the drainage works, the drainage of the A. B. road is practically 
completed and two new water-flushed latrines near Sarsyaghat have been 
completed and brought into use. 

The tube well at Benajhaber, after giving a little trouble at the start, is 
now working satisfactorily and giving very nearly a million gallons per day and 
a second tube well is being sunk, As soon as the results from the second) well are 
known a decision will be come to as regards the best method of securing a permanent 
supply of unfiltered water for Cawnpore during the dry months of the year. 

At Lucknow, the following Sanitary works were carried out through the 
agency of Messrs. Lane Brown and Hewlett. Raising the settling tank at 
Aishbagh water works (estimated cost Rs. 11,696). Extension of Hasanganj pipe 
lines (estimated cost Rs. 46,476). Construction of a beef market (estimated cost 
Rs. 12,182). Drainage of model house areas (estimated cost Rs. 20,000). Sewer 
connection Qudh and Rohilkhand Railway (estimated cost Rs. 11,585). Branch 
Sewer Iiazratganj, Oudh and Rohilkhand Railway (estimated cost Rs. 1,629), New 
Water Works plant Aishbagh—Pumping station (estimated dost Rs. 1,00,000). 
The expenditure on the last item was Rs. 80,712 only, this was due to the late 
arrival of the machinery owing to the war. 

A sum of one and a half lakhs allotted by the Government of India for an 
experimental sullage farm at Jagauli across the Gumti was not spent owing to 
some delay in getting the project sanctioned. All details have now been settled 
and it is expected that the work will be put in hand shortly. 

Improvements to the Mussoorie water supply pumping plant (estimated 
cost Rs. 61,700) are now nearly completed. The work is being carried out under 
Mr. Bell, Electrical Engineer, Mussoorie. Expenditure during the year was 
Rs. 43,888. - L/aW 

, Thcv expenditure on the Landonr, Bazar improvement scheme was Rs-;80,T35 
during the year making a total expenditure of Rs. 2,04,520 up to date. Most of the 
work is completed. The north road is finished but the water-flushed latrines 
remain to bo installed. A portion of the south road near the Castle Hill gate is 
also incomplete and the question of its alignment is being settled with the 
Survey authorities. The suggestion of having a sullage farm at Arnigadh has 
been abandoned. The whole of this sullage will now be taken down the Butcher 
khana ravine. This involves pumping, but the power required is very small and 
two small electrically driven centrifugal pumps will he put in for the work. This 
work was under Mr. Clifford (retired Public Works department) but is at present 
under Captain Anderson, Municipal Engineer, Mussoorie. An estimate for the 
revised proposals is being submitted for sanction. 

A scheme for the water supply of the Hardwar-Union has been under 
preparation for some time and early this year on the near approach of the. Kutmbh 
'Mela with cholera fairly widespread in these provinces, a suggestion was made by 
the Sanitary Commissioner that the portion of the water supply scheme relating 
to Hardwar town should be pushed through so as to secure an ample supply of- 
drinking water for the large number of pilgri&&y-whb : ’werepxpected at Hard war. 
There were practically two oomplete the work and 650 tons 

of pipes had to be.laid—but Mr. Hoey, Executive Engineer and Mr. Platt, Assistant- 
Engineer, with Mr. Cameron, Cierk of wprk^mhdertpok to get the pipes laid and; 
the pilgrim water tanks erected, and MrriBeyefidgp,dSxecutive Engineer, took over, 
[the construction of percolation wells, and the arrangements for pumping. By dint of 
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hard work on the part of the staff mentioned above a plentiful supply of good 
drinking water was secured in time for the Mela. There was no hesitation on the 
part of the pilgrims in taking the piped supply and they all seemed very gratef ul 
for the arrangements made for their comfort. . 

Boring division. —Mr. Beveridge, Executive Engineer, held charge of the 
special Boring division. A considerable measure of success has been achieved 
with the tube well experiments in these provinces. This result is largely due to 
Mr. Beveridge’s zeal and energy in carrying out this work with the very slender 
staff at his disposal. The first tube well experiments were started as trial bores 6" 
pipes reducing gradually to 3" to ascertain if suitable water-bearing strata were 
available. The bores were so unifonnally successful in allocating the water¬ 
bearing sand required everywhere that it was decided that we should give up 
sinking small trial bores which were troublesome to got down very deep and sink 
only full size 15" bores in future as the extra cost was not great. This practice is 
now being followed. 

The following 6" trial bores were sunk during the year:— 

Depth. Cost. 

Its. 


(1) Hapur ... ... 238 ft. 

1,51.2 

Good and plentiful \ 

water obtained. 

(2) Khurja ... ... 192 „ 

1,510 

Ditto 

ditto. 

(3) Allahabad (Thornhill Hoad) BID ,, 

2,787 

Ditto 

ditto. 

(4) Unao ... ... 217 „ 

1,600 

Ditto 

ditto. 

(5} Lucknow (Aishbagh) ... 253 „ 
(6) Jaunpur ... ... 196 „ 

2,815 

1,226 

Ditto 

Water brackish. 

ditto. 


Two other 6" trial bores were also in hand at the close of the. year at 
Hathras 317' deep, and at Etawak ‘275' deep. These have since been completed 
and have been successful. 

Large 15" tubes were put down at the following places some of which are 
still in hand :— 

One at Benares, two at Cawnpore, four at Fyzabad, two at Allahabad, one at, 
Unao, one at Lucknow, one at Aligarh, and three at Hardwar. 

In addition to these a 7" pipe was put down at Muttra by contract. 

Tests have been carried out on two wells at Eyzabad. One with a 10'' Ashford 
strainer and 12' depression head yielded 26,600 gallons per hour and the 2nd well 
with a 9" Brownlie tube and 11$' depression, head yielded 33,660 gallons per hour. 

No. 1 well at Cawnpore which did not work well to start with is now yielding ’ 
nearly 600,000 gallons in 24 hours. 

The well at Muttra gave a similar yield. The well used at Hardwar for the 
Mela supply yielded 25,000 gallons per hour but this is a percolation well in boulder , 
soil and not a tube well. 

The tube well at Aligarh yielded 27,000 gallons per hour with a 10' depression 
head. The remaining wells have still to be tested, hut there is no reason to 
anticipate that they will not give equally good results. , ; 

The importance of these tube wells to large water works stations for 
supplementing their filtered supply is very great. Tube wells are, being sunk at 1 ' 
Allahabad, Cawnpore, Luoknow and Benares and funds have been .granted for 
similar wells at Meerut and Agra. 

Besides well sinking and preparing estimates for wells, Mr. Beveridge has 
been employed on construction of the Eyzabad pumping station and in the 
preparing of estimates for the Cawnpore Town Extension Committee. 

I consider these tube well experiments, the most important work now .being 
done in these provinces, both from a sanitary and engineering point of view. 

Open water works .—The quality of water supplied through the water works 
of these provinces was excellent throughout the year exoept at Allahabad which 
was not as good as usual. This was undoubtedly due in a great measure to the 
irregular way in which filters appear to have been worked by the superintendent 
in charge. The two last tests showed some filters at work at excessive filtration 
rates and excessive filtration heads while others were working at very low rates. 
The' superintendent has been asked to pay closer attention to the working of his 
filters in future. There were no interruptions in the supply and no serious 
accidents except one at Benares, already described, and one at Allahabad where 
the gear wheels of the new engine stripped owing to the oil bash in which they 
work, being left with no oil in it, owing to the carelessness on the part (if the staff. 





I 1 he brass working parts of the -venturi meter recorder u AllalvLatl a,)l?c 
disappeared and were not traced and are said to have been stolon 

The total expenditure on the maintenance of the eight large v 
was Bs. 6,82,454 Mr. Morris, Assistant Sanitary Engi.ic.-r, was c : 
enquiring into the question of expenditure on open water works with ; 
the cost and adequacy of the staff, the efficiency of the distribution and 


■or worse 
keyed in 
•evence to 
measures 


taken to prevent waste. 

Mr. ITewson, Assistant Engineer, was employed in carrying out engine and 
boiler tests with a view of standardizing expenditure and effecting economies in 
supplies. All minor defects found in carrying out these tests have been remedied 
and further recommendations for improving the efficiency and economy in working 
will be made when all the tests are complete. The enquiries into the working of 
the open water works have only been started this year as up to the present, no 
staff has been available for this purpose. 

Most of the staff employed under Sanitary Engineer are engaged on project 
work. Last year, an experiment was made by dividing up the whole project staff 
into three circle offices with headquarters at Saharanpur, Lucknow and Cawnpore, 
while the Sanitary Engineer’s headquarters was ah Allahabad and the Boring 
Division headquarters at Cawnpore. The result has been that the volume of 
correspondence has been more than doubled but the results hoped for in. increased 
efficiency are not quite apparent. The arrangments are being reconsidered. 

The projects sanctioned, submitted for sanction and under preparation, are 
detailed in appendix viii. The work done in the preparation of projects has 
entailed a good deal of hard work on tt a part of Mr. Hoey, Mr. Platt, and. 
Mr. Knox and the staff of the Assistant Engineers and subordinates working 
under them and I wish to record my appreciation of the good work done by them. 

The clerical staff has worked well but they have been obliged to work for long 
office hours and on holidays to keep pace with the extra work due to increased, 
correspondence. 

This year a certain amount of construction work has been taken up by the 
Sanitary Engineer's staff. This is a move in. the right direction as it gives the 
men a greater interest in their work and enlarges their experience. It is hoped 
that in time all the more important Sanitary Works will be carried out through the 
Sanitary Engineer’s staff and it should be gradually strengthened for the purpose. 

The value of 18 projects finally sanctioned in 1914-15 amounted to 18 lakhs. 
The value of 11 projects submitted for sanction amounted to 34J lakhs, and the 
value of the projects.actually, taken up and under preparation cornea to nearly 98 
lakhs. Besides this, there are nearly 50 projects called for on the list on which 
work has not yet been started for want of establishment. The value of work 
executed under the Sanitary Engineer’s supervision amounted to Es. 19,87,000 (see 
appendix VI) exclusive of expenditure incurred on drainage and sewerage of 
new sanitary roads at Lucknow and Cawnpore, which form part of the Town 
Improvement Schemes. 


Allahabad : 

The 25 th June 1915. 


C. H. 'WEST, 
Superintending Engineer, 
Sanitary Engineer to Government, 

1:1 United Provinces. 








APPENDIX 

Statement of operations 


( fin ')' 


Particular 

Agra.- 

All all nil xiiti. 

Benares. 

Population. 




By Census of 1911 in Municipality ... 

Kill,905 

159,701 

1.99,808 

Ditto Cantonments 

21,514 

1.1,990 

3,936 : 

Number of inhabitants drawing their supply 
from mains. 

Consumption of 'water. 

185,449 

171,097 

199,808 

During the year including Cantonments,, gallons 

1,173,780,300 

1,073,266,524 

1,572,832,022 

Daily average including Cantonments „ 

3,215,836 

2,940,456 

4,301,254 

Maximum daily average in any one. month » 

3,756,838 

3,074,261 

6,088,368 

Water used for irrigation and manufacturing 
purposes, gallons 

Water used for domestic purposes 

131,029,167 

1,042,751,138 

128,258,050 

945,008,474 

13,971,000 

1,558,361,022 

Water consumed per capita 

15-40 

14*22 

21*36 

Daily average, for Cantonments alone „ 

240,960 

149,090 

3,609 

Number of house connections during 1914-115 

109 

194 

347 

Number of metered connections 

129 

359 

2 (84 district 
motors fixed 

iiwwwi receipts and charges. 


, - 

• • 

during the 
year.) 

Maintenance charges ... ... its. 

Es. 93,083 

Es. 1,00,675 

Rs. 96,460 

Cost per 1,000 gallons consumed ... 

1*27 annas 

1'49 annus 

0*98 annas 

Cost per 1,000 gallons per 100'feet lift 

■'661 „ 

-87 „ 

0‘08 „ 

Coat of water per 1,000 gallons including interest 
and sinking fund charges. 

2-64 ,, 

3-28 „ 

1-94 

Lift of pump, 




From river to settling tanks ... 

45 ft. 

94 ft. 

78 ft. 

From filtered water pumps to town distribution 

147 „ 

76 „ 

65 „ 

dlotal, lift-1 10 

192 ft. 

170 ft. 

143 ft. 

Income from water works-. 




Water rate recovered during the year 1 Is. 

68,140 

1,08,853 

1,27,681 

Sale of water and other receipts „ 

42,541 

53,891 

6,378 

'dotal, income’ Is. 

1,08,681 

J—_ 

cck 

r~i 

1,34,059 



% iSTo. I. 


during the year 1914-15. 


fawn pore- 

Lucknow. 

Alee tut>. 

MusBoorio. 

itaini Taj. 

173,973 

240,016 

76,351 

11,985 

16,788 

21,517 

19,782 

39,876 

. 2,511 

1,239 

173,973 

259,70S 

116,227 

11,000 

18,027 

1,766,864,131 

1,229,760,000 

403,379,905 

38,700,856 

24,517,548 

4,840,723 

3,369,20,5 

1,105,150 

.106,028 

67,171 

5,307,627 

4,200,000 

1,865,074 

149,995 

151,398 

404,555,824 

191,667,000 

10,144,910 

Nil 

358,945 

1,362,308,307 

1,038,093,000 

393,234,995 

38,700,356 

24,158,608 

21 -4 

10*94 

9*27 

9*64 

4*53 


273,000 

399,064 

1,149. 

4,136 

268 

Nil 

83 

198 

224 

. 618 

34 

35 

109 

220 

Ba. 2,02,817 

Rs. 93,539 

Rg. 25,957 

Re. 21,099 

Rs. 42,198 

1 • 84 annas 

1 • 21 annas 

1 • 03 annas 

8*7 annas 

Re. 1*72 

1*22 

•61 

•77 „ 

*51 „ 

Re. 0*22 

2*7 „ 

2*4 „ 

2*84 „ 

Rs. 1*12 

. 

Rs. 2*66 

86: ft, 

. . 127 ft„ 

15 ft. 


Nil 

64 „ 

70 ,, 

117 „ 

Main Auxiliary 
Pump. Pump, 
1,700 ft. 600 ft. 

Ton- Ayar- Pil- 
noehy, patta. grim, 
1,160 1,093 240 
ft. ft, ft. 

150 ft. 

197 ft. 

132 ft. 

1,700 ft. 600 ft.' 

1,160 1,093 240 
ft.. . ft. ft. 

Nil 

39,442 

Nil' 


: N -27,584 

1,04,016 

1,14,385 

46,512 

10,081 

10,361 

1,04,016 

1,53,827 

45,512 

10,031 

87,945 





{ X ) 

APPENDIX No. It 


A nnual maintenance accownte of 'water works in the United Provinces during the 

' year IP 1.4-15. 


Name of eliargon. 

Agin. 

Allaliabiul. 

Ecrvin s. 

Onwnpuve. 

Lucknow. 

Meonili. 

f 

Miiiiftoriric. 

1 

Nairn' TnJ 

I, Establishment.™ 

(a) Permanent, establish¬ 
ment. 

Its. 

24,203 

Its. 

25,423 

Its. 

29,490 

Its. 

31,132 

Es. 

27,039 

Es. 

11,271 

Its. 

1112,438 

Its. 

11,300 

(6) Office contingencies 

1,535 

403 

1,019 

1,933 

420 

5,090 

451. 

140 

(c) Rent .... 

496 

1,520 

270 


4o() 

00 


500 

2, Pumping 









■’ (a) Coal ... 

35,340 

37,971 

32,997 

03,834 

44,186 

§500 

II- 

10,154 

(b) Oil and waste 

3,462 

3,308 

4,221 

7,657 

1,949 

509 

1,715 

m 

(<>) Other stores 

3,115 

4,019 

4,498 

0,724 

2,408 

2,879 

2,47 0 

734 

3. Intake,.— 









(a) Training River 



3 

50,900 

,. 



... 

(b) Clearing channels and 
wells.- 

5,330 

500 

24 

095 

73 

50 

i 


4. Settling tanks and 
filters — 









(a) Clearing settling 

tanks. 

... 

287 

1,490 

141 

2,607 

50 

... 


(6) Clearing and renew¬ 
ing filter beds. 

4,483 

2,365 

• 

1,785 

14,017 

34 

3,207 



(e) Purchase .of sand ... 

(d) „ of alumiao 

ferric. ' 

7,948 

7,099 

3,214 

1,357 

12,500 

3,054 

... 

... 

*198 

5. Distribution.— 









(a) Pipes! and fittings ..... 

1,135 

8,061: 

4,017 

1,094 

1,400 

840 

431 

3,91.6 

AcA(5) Maters;. - ; ..A • .■ 


1,642 


■504 

3,150 


1,039 

; 2,375 

1). Repairs -.— 

(d) To tanks 

264 

214 

300 

‘ ‘ 1 

329 


105 

■■■■:■ : 1 

1,357 

(t>) To buildings and 

grounds. . 

767 

1.234 

1,201 

999 

468 

972 

898 

1 

708 

(c) To machinery 

4,897 

5,608 

10,407 

9,058 

5,104 

469 

1,422 

3,m 

(d) Rising mains 



95 


; >", ( 



|3 

Water analysis 

43 

950 

0 

369 

222 

X •••A 

04 

1,048 

Total, expenditure 

93,083 

1.00,675 

06,460 

2,02,8.17 

93,539 

25,957 

21,099 

42,1.93 


* Filtor house. I 5 Hydraulic power. 

I P'boJs anti plant. ! ||, Hydro-olcetrie gswor. 

II Include* stall on elective plant- 






APPENDIX No. I'll. 


Slate-ineni ah whiff initial- capital cos/, of subsequent extentno-ns and improvement* 
incurred on latter works in the United Provinces to end of old March 1915. 


Water works stations. 

Initial 

capital 

cost. 

Cost of 
si!hdeqnent 
e:: tensions. 

Cost of esten- 
liiims during the 
yu.tr lOi-1-15. 

Total, 


Rs. 

Rs. 

Ik 

Rs. 

Agra 

11,70,7 61 

7,31,206 

83,315 

19,85,282 

Allahabad ... 

16,24,061 

4,03,105 

75,653 

21,62,819 

Benares 

25,01,881 

5,22,728 

1,45,396 

32,30,000 

Cawnpore ... 

14,44,570 

8,84.589 

22,232 

23,51,391 

Lucknow ... 

15,15,736 

5,00,709 

1,12,752 

21,20,197 

Meerut 

7,51,710 

41,660 

2,545 

7,95,915 

Mnssoorie ... 

1,14,014 

27,301 .. 

43,388 

1,84,703 

NftiniTal ... 

2,47.000 

3,42,778 

10,231 

6,00,009 


APPENDIX No. I V. 


Statement showing rule of filtration and results of water -works of the 
United Pmmww dvrkig the year 1914-15. 


Municipalities, 

Bate oi fill,ration gallons per 
scjuarc fool, in U4 h oafs. 

Chemical analysis. 

Bacteriological analysis. 

Maximum 

Minimum.- 

Average. 

flood. 

Bail 

Total 

Number of 
tubes sent to 
Chemical 
Exam i nor. 

Number con¬ 
taining over 
100 colonies, 

Agra .... . . 

34 

18 

27 

1 

1 

2 

62 


Allahabad 

93 

6 

40 

1 


1 

311 

49 

Benares 

49 

18 . 

01 

O ]. 

i 

1 ' i 

2 

i' 

.... 

. 2 

345 

4 

Cawnpore 

50 

10 

■■■'. 1 

42 

- V w" ■ 



■ 172 ; 

' 

ii ' 

' r 

Lucknow 

50 

' S 

28 

1 


i 

256 


Meerut ■ .... 

86 

14 

25 

10 

r g| ■; 

ii 

At 138 

i 

M'issooria 




v •••■ ■ 





Naim Tai 

... 



1 


i 

■ ' 

r’■ '.'d-ti 

i • • ' 
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.Details of Pumps, Filters, Tanks, Reservoirs, Rum/ 


Particulars. 

AgriV 

Allahabad. 

BunuroK. 

1, Consumption of water per capi- 

15-40 

14-22 

21-36 

ta in gallons per diem. 




2. Number of inhabitants drawing 

185,449 

171,097 

199,808 

their supply of water from the 




mains. 




3. Water used for irrigating anil 

131,029,107 

128,258,050 

13,971,000 

manufacturing purposes. 





2 Horizontal pumps 

2 Beam Engines, 102 

2 Horizontal engines 


each—28 H. P. 

H. P. 

each 141 11 P. 


Designed for 84,000 

Designed for 120,000 

Designed for 252,000 


Maximum 90,000 

Maximum ... 154,961 

Maximum ... 189,140 

4, Power of pumps per hour in 

Average 7S,000 

Average ... 114,862 

Average .172,883 

gallons at river, 



1 Worthington high 


1 Worthington, low 

1 Triple Expansion Err- 

duty pumping engine 


duty pump— 

guns—H. P. 

250 M. F. designed 


Designed for 120,000 

Designed for 

for gallons 500,000 


Maximum ... 132,000 

Maximum ... 



Average ... 102,000 

Average 



2 Diesel. Engines 55 




11. P. - 




Designed for 180,000 




Maximum ... 228,000 




Average ... 192,000 


> 

5, Power of pumps per hour in 

2 Beam engines each 

2 Beam engines each 

4 Beam engines of .144 

gallons at fi Iter, 

100 It P - 

135 H. P. 

H P. 


Designed far 192,000 

Designed for 223,300 

Designed for 462,000 


Maximum ... 200,000 




Average ... 180,000 

Maximum ... 265,000 

Maximum 455,809 


1 High duty Worthing- 




ton-180 11. P 

Average ... 188,453 

Average ... 375,150 


Designed for 150,000 




Maximum ... 15(1 ,000 




Average ... 144,000 



8. Number of rising mains 

2 

1 


7. Length of rising mains. 

2'5 and 1*75 miles res¬ 
pectively, 

1*9 miles. 

.Old. Rising mam 4.727' 
New „ „ 4,100' 

•8. Size or rising mains 

28" and 18" 

-20" 

.. *) 

" Both 24'c 

0, Number of settling, tanks 

5 

3 

3 ■ "8, 

10. Size of settling tanks 

Each 266' X 151' 

Each 280' X 180' 

(288' + 20') X1238'+ 

11, Capacity of nettling' tanks in 

2,2^0,000 


20') x 151 

gallons. 

1 and 8=4,400,620 

O A. A.KZ HOii. 

1 and 3=6,436,120, 

8V L ; ; --.CL Nb:::N \.' 1.1 ■ ' 



No, 2=6,508,927 gal- 

■ i v;" ■ jl; • ;i f' i ; f P : : L/C-' CuN- - r -l: 

, l- ■ : 


Ions, 

12. Number of jfUteral 

7 

6 

8 

18. Size of filters ... .... 

Each 200' x 100' 

200 ' x 100 ' 

200' x 100' x fi'—4J' # 

14, Number of C. W. reservoirs... 

3 

2 

2 




( xiii ) 


No. V. 

Mains, Sc., m the Water Works of the United Provinces for 1914-15. 


Cawnpote. 

L'.i ckaow. 

Meerut. 

Mussoorie. 

Nairn Tal, 

21‘4 

10-04 

9-27 

9-64 

4-53 

173,973 

259,798 

110,227 

11,000 

18,027 

404,555,824 

191,067,000 

101,49-1,910 


358,945 

Two Engines each— 
86 H. P. 

Designed for 187,500 
gallons 

Maximum 187,500 
gallons. 

Average 154,467 gal¬ 
lons. 

One Engine—100 

[7 p 

Two Engines of 130 
H. P. 

Designed for 187,500 

Maximum 188,237 

Average 178,517 

One Engine of 26 
H. P. 

Two Turbines 90 

H. P. 

Designed for 72,000 

Maximum 61,985 

Average ... 37,037 

Two motor driven 
pumps each 150 

H, P. 

Designed for 2,500 

Average ... 2,400 

Maximum Not known 

Engine H. P, 

Lake station. 

Designed for 14,355 

Designed for 217,500 
Maximum 235,800 
Average 208,580 




Three Engines, each 
31 H. P. 

Capacity... 13,328 

Two Engine each— 
80 H. P. 

Designed for 187,500 
Maximum 187,500 
Average 171,180 

One Engine— 
Designed for 283,140 
Maximum 338,238 
Average 288,470 

Two Engines of 110 
H. P, 

Designed for 187,500 
Maximum Nob known 
Average 117,028 

Second lift pump 
driven by same 
power. 

Designed for 66,000 
Maximum.., 50,011 
Average ... 30,327 

And 2 auxiliary 
pumps driven by- 
motor with oil 
engines as stand- 
bye. 

H* » 

't « 1 

• ' 

2 

1 

1 

flf- 

^ ' : ■ 

.4 

1’32 miles 

3'6 miles 

15“ main=3S,292' 
13“ in'ain==S,&507 

1*18.miles 

•.. . ’ •' . a.- 

f Ay&rpattu '93 mile. 

) Tonuochy ‘66 „ 

1 Pilgrim '34 „ 

(.Lake '19 „ 

Each 207 dia. 

3 

Each 355' X 255' 
Each 3,000,000. 

20“ 

3 

250' X 500' 

13“ and 15“ 

3 

100' X 60' X11' 

\ mv- 

• ••- ' 

7 

200'X100' 

2 

200'X100' 

2 

" "■ ' '* tj. *•; .;V . ' 

Vfcj 

4 

150'X100' 

1 

f . 

: ? -• • ‘ , /u i‘ > ■ 

1 Jewel filter 12' ctjaj 

5 






APPENDIX 


Details of Pumps, Filters, Panics, Reservoirs, Rising 


Particulars- 

Agru. 

Alluluibad. 

Benares, 

15. Size of 0. W. reservoirs 

103' X 105' x 10' 

Each 160' X103-3' X12 

(178'—4") X (148'—4") 
X(16'—1") 

10, Capacity of G. W. reservoir in 

... 

1,168,700 

1,879,631 

gallons. 




17, N umbel' of service reservoirs 

2 

1 

1 

or stand pipes. 

18, Size of service reservoir 

66' dia.x 11'—4" deep 

60' dia, XU' deep 

60' dia, X 15' deep 

19, Capacity of service reservoir,,. 

» » 5 

... 

260,000 

30, Number of public standposts 

43 four-tap standposts 

One-tap standposfc 144' 
Two-tap standposts 57 

One-tap standposfc 244 

each |" size ; 62 two- 

Two-tap standposts 108 


tap standposts of 

Four-tap standposts SO 

Four-tap standposts 8Q 


size; 151 one tap 

Waste not cocks ... ,! 3 



standposts. 

Push nocks ... 12 

Wall boxes ... 7 

Bib cocks of J" size 6 




( XV ) 


No. v. 


Mains, Sc., in the Water Works of the United Provinces for 1914-15 — (concluded). 


Oawnpore, 

Lucknow. 

1 

Meerut. 

■ 

Mussoo ric. 

Naini Tal 

Each'135'X106'—S" 

X12'deep. 

953,800 

Each 105'X107' 

48' x52,V 

80' X 24' x 6' 

«« a 

y | 

2 j 

2* 

1 

2 

o 

5 

Balancing tanks 2 
50' — G" high X 36' ilia. 
50'—0" high X 40' ilia. 
Holds 320,000 gallons 

66'X 12' 

X 

1 


28 Round service 
tanks 3 'x 3', 28 
round service tanks 
2'—8" X 3', 8 

square tanks 
6'X8'x4'. 

1 

97 four-tap standposts 
52 two-tap standposts 
87 one-tap standposte 
Bathing platforms 5 

197 one-tap stand- 
posts 231 two-tap 
standposts, 

i ... 

38 one-tap stand- 
posts of j"; 93 two 
tap standposts of 
it"; 3 wall foun¬ 
tains 4 taps of 

12 iron tanks 32 
standpipes of 2 
taps. 

64 service tanks, 27 
standposts, 





■ 

. 1 


* Qjic in c.ixiicanuaJs. 
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APPENDIX No. VI. 


Detailed statement of the expenditure 'incurred on works of a sanitary nature 
under the supervision of Urn Sanitary Engineer during 1014-15. 




Water Works 

(original). 

Water Works 
(maintenance). 

Drainage Works 

Othov Works. 

Total, 

L 

Agra 

Bs. 

83,813 

IN. 

93,083 

■ ID. 

2,96 

Bs. 

323 

Es. 

1,77,015 

2, 

Allahabad 

1,30,355 

1,00,675 

2,56,181 

... 

4,87,211 

3, 

Bwiarcis... 

1,45,396 

96,460 

50,297 


2,92,15$ 

4, 

Lucknow 

80,845 

95,539 

27,875 

15,087 

2,19,344 

5. 

CWnpore 

35,825 

205,448 


15,100 

2,57,373 

e. 

Mirnpur 

6,277 


... 

120 

6,397 

7. 

Naini Tal 


42,193 



42,153 

8. 

Meerut... 

... 

25,957 


... 

25,957 

9. 

Mussoorio 

46,388 

21,099 

80,135 

... 

1,44,022 

10. 

Hapiii: 

1,510 

. . , 


... 

1,510 

11, 

Garmnkhfcesiu* 

... 

... 

3,910 

... 

3,910 

12. 

Shahgairj 



17,793 


17,79a 

0ft cm 

.lOi 

14 

.DhlUiUUlll i , , 

Budarin... 

i . . 


Jo, J')0 

17,784 

I 

17,784 

15. 

'Muttra,.. 

7,393 


8,497 

. f . 

15,890 

16. 

Boring division, Tools 

55,232 


* D « 


55,232: 

•IT. 

and Plant, 

Boring, division. 

15,543 




15,543 

.18, 

Wells. 

Harchvar ... 

30,000 




30,000 

19. 

Aligarh.,, 

6,891 


*•> 

; 

6,891 

2.0. 

Unao ... 

4,487 


... 

... 

4,487 

21. 

Dharapur 



... 

12,036 

12,036 

a 9 

Fyzabad 

24,082 


9,677 

... 

38,759 


Total 

6,70,587 

0,80,454 

5,71,380 

42,006 

19,65,037 


This total excludes expenditure. on sewerage and drainage works on now Sanitary roads at Cuwnporo 
and Lucknow and town improvement schemes, 




APPENDIX No. VII. 


{ ) 
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APPENDIX VII!. 

& 

Projects sanciio-w.il during the year 1914-15. • 

EaJ 

(1) Dhampur dtainago scheme ... ... ... ... 70,921 

(2) Enlarging Hassanganj main, Lucknow ... ... 44,103 

(3) Muttra water works... ... ... ... 3,97,254 

(4) Now Babcock and Wilcox boilers, Benares ... ... ... 47,551 

(7) Beuarea waste meter system ... ... ... 88,243 

(8) Extending ghat sewer, Benares... ... ... ... 10,992 

(9) Ballia main drainage scheme ... ... ... ... 89,880 

(10) Ballia street drains ... ... ... ... ... 33,908 

(11) Dehra drainage and sulluge farm ... ... ... 75,980 

(12) Miraapur Lanka Hill reservoir ... ... ... 7,840 

(13) G'amubhtesar supplementary drama ... ... ... 1,870 

(14) Meerut anti-malarial scheme ... ... ... ... 1,08,000 

(15) Tube well, Unao ... ... ... ... ... 8,003 

(16) Tube well, Thornhill Road, Allahabad ... ... ... 9,5(58 

(17) Boviaod estimate main drains and pumping station, Allahabad .,, 6,87,765 

(18) Miscellaneous estimates, boring division, tube wells, trial bora, tools 

and plants ... ... ... ... ... 1,31,201 

Total ... 18,01,007 

Projects submitted for sanction. 

Eh. 

(1) Ahraura drainage scheme ... ... T.’T 54,030 

(2) Out-fall sewer, Cawnpore ... ... ... 87,759 

(3) Muktesar sanitation scheme ... ... ... 21,697 

(4) .Lowering pumps, Benares ... ... ... ... 10,477 

(5) Pilibhitdrainage, Civil Lines ... ... 15,951. 

(6) Budarindrainage ... ... ... .... 30,722 

(7) Pandohi diversion, Saharanpur ... ... ... 3,29,600 

(8) CawnporB townextension (preliminary estimate) ... .... 25^00,01)0 

j (0) Kumbh Mola water supply ... ... • ... 107,000 

(10) Snudhila drainage scheme ... ... ... ... 152,000 

: (11) Lucknow stillage farm . ... .... 149,000 

! V .- Total 34,54,242 


' Bsi 

20 , 00,000 
15,00,000 
6 , 00,000 
8,37,000 
6,50,000 
0 , 00,000 
30,000 
8,90,000 
1,43,000 
54,000 
28,000 
3,00,000 
2,75,000 
0 , 00,000 
6,50,000 
1 , 20,000 
4,50,900 
i 1,50.000 
1,00,000 

97,77,000 


Projects On which work is now in hand. 


(1.) Cawnporo sewerage and drainage ... 

(2) Agra sewerage and drainage ... ... 

(3) Water supply, Saharanpur 

(4) Aligarh water supply 

(5) Water supply, Hardwar-lTnion ... 

(6) Eevisod drainage scheme, Saharanpur 

(7) Baraut storm drainage ... 

(8) Agra water works extension .;.. . ■ ... 

(9) Drainage scheme, Bamnagar 

(10) Badshahpur drainage 

(11) Drainage] Lucknow public offices 

(12) Supplementary tube well water supply, Allahabad 
P (13) Kaini Tal hydro electric scheme 

(14) Bareilly drainage scheme : ... 

(15) Moradabad flushing and water supply scheme 

(1G) Unao water supply scheme . , ■ ... • 

(IT) Jhansi water supply scheme : ... 

(18) Kydganj, .Allahabad.block drainage. ... ;. 

(19) Himsar w&ter supply and drainage ,,, 


Total 
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Nineteenth Annual Beport of the Sanitary Engineer to Government, 
United Provinces, for the year ending the gist March 1914, 


The post of Sanitary Engineer to Government was held by Mr. C. H. West 
throughout the year until the 6th February 1914, when he was relieved by Mr. 
W. P. Housden, Superintending Engineer. 

Besides the eight water works stations, the following places were visited by 
the Sanitary Engineer during the year for the purpose of inspecting works or 
advising municipalities regarding sanitary schemes 

Khurja, Hard war, Debra Dun, Saharanpur, Bareilly, Muktesar, Naini 
(Allahabad), Muttra, Mirzapur, Almora, Sitapur and Aligarh. 

He also attended the Engineering Conference at Simla and the Sanitary 
Conference at Lucknow. 

The Assistant Sanitary Engineer also visited the following places during the 
year ■ 

Agra, Cawnpore, Lucknow, Unao, Bareilly, Saharanpur, Baraufc, Naini Tal, 
Fyzabad, Ajodhya, Benares, ‘Meerut, Fatehpur, Muzaffarnagar, Moradabad, 
Kaimganj, Farrukhabad aud Sikandrabad. 

The following Engineering Officers were employed on the construction of 
sanitary works under the Public Works department 

Mr. H. J. Amoore, Assistant Engineer, on the Mirzapur water works which 
are now nearly completed. 

Mr. G. E, Rhodes, Assistant Engineer, was employed on the Allahabad 
drainage works, 

Mr. Muhammad Ishaq Khan, Assistant Engineer, acted for him during the 
period he was on leave. 

Mr. A. E. J. Hubbard, Temporary Engineer, was employed on the prepara¬ 
tion of the Saharanpur water works schema up to .July 1913 after which he left the 
department. 

Mr. R. Miles was employed on the construction of the Hapur and Khurja 
drainage works of which the former was completed in the month of September 
1913 and the latter was finished at the end of the year under report. 

Babu Shivaraj Bahadur, Assistant Engineer, was employed on the 
construction of the Bahraich drainage works. 

Besides the above, about half a dozen men with good Engineering and Upper 
subordinates’ qualifications were employed for training in, sanitary works, Some 
of them have proved useful and prepared the following schemes during the year:— 

; : by. .... : ■ ' Es. 

Fyzabad and Ajodhya water supply scheme ... ... 600,452 

Dehra Duadrainage scheme ... ... 72,114 

DehraDun sul lags farm ... ... .... 3,56(3 

Agra water works extensions ... ... ... 134,363 

Muttra water works scheme ... ... ... 398,390 

Glmziabad drainage scheme ... ... ... 16,031 

Ghaziabad flushing scheme ... ... ... 38,841 

Ghaziabad flushing and wafer supply combined v , 38,841 

Anupshahr drainage scheme ... ... ... 3,804 

Lucknow sullage farm ... ... ... 171,298 

Lucknow Hassanganj pipe distribution main ... 41,065 

Khurja flushing scheme • ;; A-A A'Am, • - 36,732 

Khurja water supply scheme y ... ... r.y . ,,, 79,954 

Meerut balancing tank fcyc;,, 1 :.--: A.,-. A'- .... ■ 33,670 

Benares new boilers . ... v h.. y. cfA c:- , •. 47,551 

Benares waste meter scheme , ... • .s. 88,248 

Benares raising the banka of settling tanks ... ... 17,354 

Sitapur drainage scheme ' ..." A : A, ' ■A'' AA ’ -i 41,800 

Basra drainage scheme ... ... . 14,105 

Basra tank filling scheme f c- ;.. ri f . . ,i. ; 8,506 

Allahabad unfiltered water supply scheme ... ... 149,96.1 

Allahabad Alfred Park water supply improvement scheme. 5,607 

Allahabad pipe line extension. Rridra-bagh ... 5,191 

Allahabad George Town water supply extension ... 8,015 
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Us. 

Meerut storm water drain improvement scheme ,. .1,29,716 

Meerut stormwater drain alternative ... ... 2,87,568 

Meerut storm water drain northern sewer scheme ... 53,218 

Cawnpore A. B. road sewer and laying pipe line ... 81,585 

.Khurja supplementary drainage scheme ... ... 7,156 

Lucknow raising the banks of settling tanks ... ... 11,696 

Moradahaddrainage scheme ... ... 49,640 

fiapur water supply ... ... ... ... 42,479 

Bapur flushing scheme ... ... 37,653 

Brindaban drainage scheme ••• ... 204,316 

Cawnpore outfall sewer extension ... ... ... 87,759 

Ahraura drainage scheme ... ... ... 54,036 

.Ballia drainage scheme for mains and sub-mains ... 89,880 

Ballia drainage scheme for ordinary streets and drains ... 33,966 

Mahalla meat market ... ... ... ... 2,161 

Sitapur meat market ... ... ... ... 4,219 

Hide curing godownstandard plan ... ... 4,362 

The following schemes were finally sanctioned during the year:— 
Muttra drainage scheme ... ... ... 299,368 

Jasper Act XX towns drainage scheme ... ... 3,507 

Khokra Act XX towns drainage scheme ... ... 15,354 

Garhmuktesar Act XX towns drainage scheme ... 8,702 

MusHoorie water supply improvements ... ... 61,700 

Lucknow Hassauganj pipe distribution main ... ... 41,063 

Agra water works improvements ... ... ... 134,363 

Allahabad unfiltered water supply ... ... ... 149,961 

Allahabad Alfred Park water supply improvements •.. 0,607 

Allahabad filtered water supply improvements... ... 290,538 



With a view to exercising a closer supervision of all the water works and 
effecting economies in their maintenance charges, Mr. H. J, Newson, Assistant 
Engineer, has been appointed to inspect them and to suggest such improvements 
as are considered necessary. He joined the department in January last a«ui 
visited all the water works stations with the representative of Messrs, James 
Simpson & Co. in January and February. He was also sent to Meerut to 
enquire into the question of wastage of water at Dhobi Ghat and the shortage in 
the Civil Lines. It is anticipated that his appointment will result in considerable 
economies and improvements in the maintenance of water works, in the province. 

Mr. D. M. Cameron was also recently appointed for, the purpose of fixing 
meters to prevent waste of water in the municipalities having water works. He 
joined this department in October last at Cawnpore. He has since gone to Benares 
where his services were required for fixing meters and as soon as he has completed 
this work: there he will be sent to other municipalities for similar purposes. 

It is now proposed to utilize tube wells at some places in these provinces to 
provide . cheap water supplies for flushing, drinking and irrigation purposes. 
Contributions have been made by rich municipalities and the expenses at poorer 
places will he met from the grant made by the Sanitary Board. Trial borings have 
been started at four places under the supervision of Mr. E. W. Beveridge, Executive 
Engineer, and the results of actual testa are awaited. A large number of boring 
pipes and tools have been obtained and every endeavour is being made to make the 
experiment a success. 

Operations in connection with the permanent water supply of Fyzabad were 
started in February and a 10 ft. masonry cylinder has been completed and sunk to 
a depth of 32 ft. and arrangements for sinking a permanent 9" tube well are being 
made. 

The work of tfle Sanitary Branch continued to increase during the year; 
applications for preparation of drainage or water works schemes are coming in 
from all parts of the provinces in large numbers but as trained staff for this sort 
of work is not available, it is difficult to keep pace with the demand on our 
services. 

There are 10 projects under construction and about 50 schemes to be 
prepared and as it .is necessary that each place concerned should be visited 
and the schemes prepared in consultation with the local officers, the entire 
province will be divided into three circles with their head-quarters, at convenient 
centres to enable the work to be more efficiently supervised. These circle offices 
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will correspond direct with the Municipal Boards of their respective circles and will 
refer important matters to the Sanitary Engineer for orders. This arrangement 
will, it is hoped, help much in getting the work done with greater promptitude in 
future. One circle office has been opened at Saharanpur and another is being 
started at Cawnpore. 

Dealing with the larger municipalities 

Agra.— As the main channel of the river has unfortunately remained on the 
east bank, an expensive canal had to. be maintained to bring water into the inlet 
wells. A project for certain improvements to the water works installation has 
been prepared and sanctioned and the -work is in progress. The question of the 
shortage of water supply has been under consideration for sometime past and a 
special committee was appointed in September 1913, to investigate the matter. 
They have carefully gone into every detail and submitted a report on the subject 
and have made suggestions to improve the condition of the installation. The 
distribution mains are said to be too small and it is recommended that unless they 
are enlarged no further house connections should be allowed. Extra engine 
power is also required. The question of waste is also under consideration but 
apparently nothing can be done until the Board agree to charge consumers a 
suitable rent to defray the cost of extra staff and the upkeep of meters. 

A comprehensive drainage scheme for the place is under preparation. The 
survey work is finished and the estimate is being prepared and will be sent to the 
Municipality as soon as it is completed. The sullage farm has continued to work 
satisfactorily and yielded an income of Es. 8,750. 

Allahabad-New engines were erected in Allahabad and have commenced 
working. The new rising main will also be ready about the middle of May. 

The storage capacity of the settling tanks have been increased by raising 
their banks and a project for certain other improvements has been sanctioned 
by .Government. 

The scheme for supply of unfilteped water for irrigating public gardens and 
the Alfred Park has been prepared and is at present under the consideration of the 
Sanitary Board. The boring operations are being carried out here and if they 
prove successful the necessity for using the filtered water for this purpose will be 
avoided. 

Drainage works are still going on. Sub-main drains nos. 1, 2 and 3 and 
main drains nos. 3 and 4 have been completed and are ready for use. Inlet well, 
screening chamber, gravitation channel and emergency outlet leading to the river 
have been completed at the pumping station. Contracts for engines and pumps 
and the rising main have been concluded and it is expected that the whole of the 
pumping station and its equipment will be ready within a year. The execution of 
the Nairn sullage farm scheme has been taken in hand. Surface drainage and 
street improvement works were begun in February last. The total amount, spent 
up to the end of the year was Es. 2,12,386. 

Benares. —The work in connection with the construction of Deacon waste 
meter system is in band. It is proposed to raise the banks of the settling tanks. 
An estimate amounting to Es. 172,266 for erection of an experimental, roughing 
filtration plant has been submitted to Government for sanction. 

The river being very low at Benares this year the level of the water in the 
suction well at Bhadaini is 18 feet lower than it was in the previous year. It was 
therefore proposed to have a temporary.pumping plant for pumping water from the 
river into the suction well. The matter was fully investigated and after consi¬ 
deration the municipality has been advised to lower the new pumps at Bhadaini 
about 7 feet and to have the old engines thoroughly repaired at once. This matter 
is still under consideration. . A ; ■ _ 

Drainage.—-Good progress has been made in improving the drainage system 
of this place. A sum of Es. 115,738 was spent during the year and the sewers m 
Pakka Mahal, Orderly Bazar, Haris Chandra Road and Assi to D&saswamedh Ghat 
are still under construction. . 

Gavmjpore.— The river receded more than 2 miles from the. unfiltered _ station 
at Bhaironghab and consequently a channel had to be maintained to bring the 
water into 'the inlet well at a cost of Rs. 97,337. The new engines and pumps air 
Benajhahar and Bhaironghai stations have bobn taken over by the ' Municipality 
but a further test is to be made on those at the latter place. 
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The water works improvement scheme is nearing completion. The pumping 
plant is in operation. The new water tower is practically finished. 

The connection of the mains and the venturi-meters at the pumping 
station was done, the linking up of the new water tower with the mains is in 
progress. The Pnech Chabal filtration plant was in use during the whole of the 
year but as the results of tests made during 1913, were not considered satisfactory, 
it was settled by His Honour the Lieutenant-Governor that further tests were to 
be made from May to September 1914. 

Drainage works .—In January last great inconvenience was caused by the 
failure of the sewage pump at the Parmat ghat low level pumping station owing 
to rags and other detritus going into the suctions. A centrifugal pump was 
installed and the whole of the sewage had to be temporarily diverted. An estimate 
for the extension of the outfall sewer was prepared by the Sanitary Engineer and 
has been sanctioned. No funds are yet available for this work. The town extension 
and comprehensive drainage schemes for the place are under preparation. 

Lucknow .—The new boiler and engine are expected iu November next and it 
is proposed to replace the old engines and pumps by new ones as soon as possible. 
It is anticipated that the saving on account of eoal consumption alone will 
repay their cost in about 12 years. 

Filter no. 2 was recharged with sand. A Wilkin’s Patent Filter Outlet 
Regulator (Module) was installed on the occasion of the last Sanitary Conference. 
It has proved perfectly successful but it is rather expensive, 

The banks of the settling tanks were raised. 

The drainage system has worked quite satisfactorily and the sullage farm 
has given a very fair return considering its inadequate size. 

Meerut.—The demand for filtered water for domestic purposes having much 
increased steps were taken to stop irrigating lawns in the Town Flail garden and 
notices were put upon stand posts to prevent waste of water which helped a great 
deal. The question of the selection of a. suitable site for the balancing tank for 
storage of water is still under consideration. 

Meerut Drainage Works— The storm water drainage scheme has been 
prepared aud sent to the municipality. 

Mussoorie— The main pumps at the Murray Springs still continue giving 
trouble. A flaw developed in one of the cranks which was replaced by one of 
heavier section. Trouble was also experienced owing to breaking of valves, The 
upkeep of the rope drive lias also been heavy. The new pump at the John 
Mackinnon spring was started in August and has proved moat satisfactory. It 
was stopped in November as the building had to be dismantled and reconstructed 
with sufficient accommodation for a duplicate pump and for an oil engine as a 
stand-by in place of the old steam pump which had been discarded. 

Larnaur Sanitation Scheme .—The work commenced in September last and 
the whole of the pushta work has been completed. The laying of the sewer 
pipes, gully pits aud manholes are in hand and the surface drains are half com¬ 
pleted. The total expenditure during the year amounted to Es. 1,23,984. 

Nami Tal —The engines and boilers are in good order and steps a.re being 
taken to remove the smoke nuisance. All collecting reservoirs were cleaned 
twice during the year and kept in good condition. Endeavours are being made 
to use the surplus water from the combined main springs for flushing purposes by 
gravitation and thus effect a further saving in coal. Steps are also being taken 
to make small parts of the engine in the workshop instead of getting them from 
elsewhere. The. scheme for certain further improvements to the water works 
installation has been sanctioned by Cfovemmeut and the work will be shortly 
taken in hand. The Jewell filter did not work satisfactorily and is to be overhauled 
by the firm that supplied it, 

Jimisi—The water works of the place have not been completed yet and if is 
proposed to make the contractors replace the pumps and boilers installed by them 
as they have been proved to be incapable of discharging the required quantity 
of water.; ' /fo Ah k AH A 

The drainage scheme has not yet been taken in hand for want of funds. It 
is to bo split up in parts so that it can be done piecemeal,. 
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Mirsapur.— The water works have been constructed by Public Works depart¬ 
ment at a total cost of Rs, 598,492 but have not been made over to the muni¬ 
cipality yet, 

The machinery at all water works stations worked well throughout the year 
and the quality of water supplied was excellent. The demand for water has 
considerably increased everywhere and with a, view to keeping pace with it, 
necessary additions and improvements have been or are being made. There was a 
burst on •28 // water main in Cawnpore which caused the stoppage of water supply 
for 28 hours. Prompt action was taken to put it right. Two accidents occurred 
at Benares but fortunately the supply of water was not stopped there. 

The construction of drainage works at Almora, Kanauj, Khurja and Hapur 
have lately been finished and those at Byzabad, Landaur, Rikhibesh and Allah¬ 
abad are still going on. Tbe work at Bahraich has just commenced and that at 
Shahganj and Jaunpur will shortly be started. In Muttra, both the water and 
the drainage works will be carried out simultaneously. They will be put in hand 
shortly. The drainage works at Moradabad were finished sometime ago but 
certain minor defects necessitated a supplementary scheme which has recently 
been prepared and sent bo the municipality. They also want a project to be 
prepared for the supply of water for flushing and drinking purposes and this will 
be taken in hand as soon as the scheme for Aligarh, Saharanpur and Hardwar 
are completed in addition to those mentioned below, 

The following schemes are under preparation ;— 

Agra drainage scheme. 

Cawnpore ,, „ 

Muktesar „ „ 

Pandohi diversion drainage scheme. 

Rainnagar drainage scheme. 

Badshahpur „ „ 

Machhliahahr „ „ 

Aligarh 

Saharanpur „ and waterworks schemes, 

Lakhimpur water works scheme. 

Benares raised reservoir. 

Lucknow Chhatar Manzil improvement scheme. 

Hardwar water supply scheme. 

Bareilly drainage scheme. 

Pilibhit „ „ 

Baraufc „ „ 

V, GILES, Captain, S.E., 

Sanitary Engineer to Government, / 
United Provinces, 
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APPENDIX 
United Provinces 
Statement of operations 


Particulars, 

Population. 

By Census of 1911 in municipality 

Ditto cantonments 

Number of inhabitants drawing their supply 
from mains. 

Consumption of water. 

During the year including cantonments, gallons 

Daily average including cantonments „ 

Maximum daily average in any one month ,, 

Water used for irrigation and manufacturing 
purposes, gallons 

Water used for domestic purposes, „ 

Water consumed per capita 

Daily average for cantonments alone 

Number of house connections during 1913-14 

Number of metered connections 

. Annual receipts and charges. 

Maintenance charges .., ,,. Its. 

Cost per 1,000 gallons consumed ... Annas, 

Cost per 1,000 gallons per 100 feet lift 

Cost of water per 1,000 gallons including interest 
and sinking fund charges, 

Lift of pump. 

From river to settling tanks .... 

From filtered water pumps to town distribution 

Total lift 

Income from water works. 

Water rate recovered during the year Rs. 

Sale of water and other receipts „ 

,. Total income „ 


Agra. 

Allahabad. 

Benares, 

163,935 

159,701 

199,868 

21,514 

11,996 

3,936 

185,449 

171,697 

199,868 

1,247,710,600 

1,040,158,511 

1,731,030,282 

3,418,385 

2,849,749 

4,742,548 

3,932,461 

3,368,374 

6,624,285 

133,521,571 

185,953,350 

12,717,000 

1,114,189,029 

854,205,161. 

1,718,313,282 

10-46 

13-63 

23-09 

248,071 

156,122 

3,361 

105 

233 

495 

133 

340 

... 

95,657 

103,287 

03,721 

1-23 

1-44 

■86 

•641 

•93 

•58 

2-52 

3‘2 

1*47 

45' head 

94' 

84-64' 

147' „ 

76' 

61*45' 

192' 

170' 

146*09' 

84,419 

106,536 

126,090 

32,794 

53,322 

6,522 

117,213 

159,858 

132,612 

:'U 
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No. I, 


WATER WORKS. 
during the year 1913-14. 


Gawupore. 

Lucknow. 

: 

Mearut. 

Mussoorie. 

Uaini Tal. 

173,973 

240,016 

76,351 

11,985 

16,788 

21,517 

19,782 

39,876 

2,511 

1,239 

173,973 

259,798 

116,227 

11,000 

18,027 

1,597,879,831 

1,213,453,400 

425,398,151 

35,400,648 

29,804,205 

4,377,753 

3,350,000 

1,165,474 

96,988 

81,655 

5,531,599 

4,200,000 

1,671,155 

125,701 

160,698 

368,224,314 

183,402,000 

11,558,470 

Nil 

403,862 

1,229,655,517 

1,030,051,400 

413,839,681 

35,400,648 

29,400,3-13 

25 • 10 

12'7 

9'75 

8-81 

5*51 

Nil 

371,000 

417,475 

.1,371 

3,307 

3,157 

397 

685 

163 , 

213, 

683 

351 

30 

164 j 

■ 1 ! 

209 

242,356 

91,838 

27,401 

21,542 

83,820 

2*43 

1*201 

1*03 

9-75 

Is. MB 

1-78 

•501 

•66 

•57 

Ia.;0‘l5 : 

3-32 

2*32 

I " ‘ 

2*82 

Pts. 1-28 

Es, 1-906 

86*45'' 

129' 

* ‘ ■ ' -1 

15'10' 

Nil „. | 

Nil 

58-2.5' 

h,:. 77' 

' .... - 

141-13' 

Main 1,700' auxili¬ 
ary 600 ft. 

Tonnochy 1,160' 
Aj'ar pafcta 1,093' 
Pilgrim . 240' 

144-70' 

.206' 

156 •29' 

1,700' 

2,493' 

Nil 

37,221 

Nil 

: Nil v~; 


96,194 

105,408 

38,002 

11,273 

B— 

90,194 

142,629 

. 38,002 

11,273 

40,107' 
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APPENDIX No. II. 

' I 

Annual maintenance accounts of wet,ten works in the United Provinces during the 

year 1913-14. 


KatUra of charges. 

Agra- 

Alla.ha.bad 

. Benares. 

Cawnporc. 

taelcnow. 

Meerut. 

Musaoorie. 

' 

Nairn’ Tal. 

1, EsloMishment— 

Rs. 

Es, 

Rs, 

Es. 

Rs. 

Es, 

Es. 

Ra, 

(a) Permanent establish¬ 
ment. 

22,589 

27,000 

28,992 

28,672 

25,833 

10,867 

11,488 

10,141 

(i>) Office contingencies 

1,859 

500 

1,435 

1,941 

636 

5,669 


129 

(c) Rents ... ... 

662 

1,526 

280 

... 

44-0 

210 ; 

... ■ 

500 

% Pumping— 









(a) Coal ... 

42,063 

31,111 

31,854 

54,785 

43,199 

858 


13,134 

(b) Oil and waste 

3,124 

2,000 

4,5.62 

5,167 

1,755 

597 

900 

648 

(c) Other stores 

3,146 

6,014 

4,498 

7,459 

3,108 

2,888 

2,994 

1,195 

8. Intake™ 





1 




(a) Training river 

... 

... 

... 

97,337 


... 

i i i 

•»« 

(b) Clearing channels 
and wells. 

4. Settling tanks and 
'filters. 

4/100 

200 

i 

i 

1 

256 

644 

. 

50 


18 

. 

(a) Cl earing settling tanks 

264 

2,250 

1,956 

1,562 

3,288 

50 



(6) Clearing and renew¬ 
ing filter beds, 

1,862 

1,500 

2,501 

7,241 

46 

2,446 

j »» 

< » • 

(c) Purchase of sand ... 

(d) Filter House 

1.1,178 

8,000 

3,497 

7,324 

4,096 


... 

417 

(e) Atuminp ferric 


... 

9 


... 



M- 

5. Distribution— 

(a) Pipes and fittings 

959 

15,649 

3,24,0 

4,557 

1,780 

994 

610 

2,769 

(6) Meters 

1,211 

2,497 

... 

10,956 

2,690 

... 

296 

1,655 

6. Repairs— 



i 






(a) To ’ tanks 

274 

100 

323 

... 


333 

192 

98 

(b) To buildings and 
.grounds. 

.1564 

990 , 

1,49.9 

.1,391 

,472 

463 

299 

204 

(c) To. machinery 

1,147 

8,000. 

8,070 

5,565 

4,227 

1,866 

4,500 

1,637 

(d) To vising main 


* • ► 

494 


[ ... 

... 

... 

... 

1. Water Analysis— 

154 

i 950 

254 

7,755 

268 

no 

263 

32,75 

Total 

•95,656 ! 

[ 103,287 

: 

93,721 

242,356 

91,838 

27,401 

21,542 

33,820 
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APPENDIX No, III. 

Statement showing the initial capital cost of subsequent extensions and improve¬ 
ments incurred on water works in the United Provinces up to the end of 31sf 
March 1914. 


Water works stations. 

Initial 

capital 

coat. 

Cost of 
subsequent 
extensions, 

Cost of exten¬ 
sions during 
the vear 
1018-14. 

Total. 


Its 

Ra. 

Rs. 

Rs, 

Agl'a 

11,70,761 

6,69,016 

62,190 

19,01,907 

Allahabad 

16,24,061 

2,33,786 

1,79,319 

20,87,166 

Benarea ... ... ... 

25,61,881 

5,01,662 

21,061 

30,84,604 

Cawnpore ... ... 

14,44,570 

6,70,727 

2,13,862 

23,29,159 

Lucknow.,, 

15,15,736 

4,50,782 

.49,927 

20,16,445 

Meerut ... 

7,51,710 

37,123 

4,537 

1,93,370 

Mussoorie 

1,14,014 

17,996 

9,305 

1,41,315 

NainiTal ; 

2,47,000 

3,40,339 

2,439 

5,89,778 


APPENDIX No. IV. 


Statement showing ra te of filtration and results of water works of the 
United Provinces during the gear 1913-14. 


Municipalities. 

Bate of filtration par 
foot in 2i hour 

square 

Chemical analysis. 

Bacteriological analysis. 

Maximum- 

Minimum. 

Average. 

Good. 

Bad. 

Total. 

Number of 
tubes sent to 
Chemical 
.Examiner. 

Number con¬ 
taining over 
100 colonies. 

-Agra ... 

38 

25 

29 

1 


1 

49 

Nj.1, 

Allahabad 

74 

3 

33 

4 

... 

4 

846 

160 

Benares' . ■ ■ • 

43 

.25 . 

31 

2 


,, 2 

: 293 

;„A,1 A 

Cawnpore 

75 

13 

44 

A-- - 


... 

82 

6 

Lucknow 

56 

3 

26 

I: ■ AV, 

1 


,A1;A 

383 

. 23 

Meerut 

34 

11 

21 

2 

■V. 

2 

224 

• 1 

Mussoorie 



'■ ;: 

, . ,, 

• ' ''.V: 

A • » * _» 

1; 

A 

... 

Naini Tal 


■ 


l 
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... 
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APPENDIX 

Details of pumps, filters, tanks, reservoirs, rising 


Particular.-:. 


Allahabad. 


Benares. 


Consumption of water per 
capita in gallons. 

Number of inhabitants draw¬ 
ing their supply of water 
from the mains. 

Water used for irrigating and 
manufacturing purposes. 
Power of pumps per hour in 
gallons at river. 


185,449 


138,521,571 


171,697 


185,953,350 


199,868 


12,717,000 


2 Horizontal pumps 
each— 


Designed for 126,000 Designed for 252,C 


Designed for 84,000 Maximum 154,961 Maximum ... 189,140 


Horse power each engine is 
designed for. 


Power of pumps per hour in 
gallons at fi ter. 


Horse power each engine is 
designed for. 


Number of rising mains 
Length of rising mains 


Size of rising mains 
Number of settling tanks 
Size of settling.:tanks 


Maximum ... 96,000 

Average ... 78,000 

1 Worthington low 
duty pump. 

Designed for 120,000 
Maximum ... 132,000 
Average ... 102,000 

2 Horizontal pumps of 
28 horse power each. 

1 Worthington low duty 
engine of 31 horse 
power. 

2 Beam engines each.,. 
Designed for 192,000 
Maximum ... 200,000 
Average ... 180,000 
1 High duty Worthing¬ 
ton. 

Designed for 150,000 
Maximum 156,000 
Average ... 144,000 

1 High duty Worthing¬ 
ton of 130 horse 
power. 

2 Beam engines of 100 
home power each. 

2 

2‘5 and 1*75 miles res¬ 
pectively. 


28* and 18* 
- 5 

Each 266-' X 151' 
Capacity of each 
2,200,000 gallons. 


Average 114,862 Average 172,383 
1 Worthington high 
Duty pumping en¬ 
gine designed for 
500,000 gallons. 


2 Engines of 102 horse 2 Horizontal engines 
power each. 141 horse power 

each. 

1 Worthington high 
fluty engine. 

Designed for 223,300 Designed for 462,000 

Maximum ... 265,000 Maximum ... 455,809 

Average ... 183,453 Average ... 375,150 


2 Engines of 185 horse 4 Beam engines of 114 
power each. horse power each, 


N amber of filters 
Size of,filters ... 

Number of C. W . reservoirs,,. 

Size of C, W. reservoirs 


Each 200' X 10' 
3 

103' X 105' X 10' 


Number of service reservoirs One tap standpost 155 
or standpipes. Two . „ , „ ... 63 

Four „ „ .. 43 

Road watering 25 
stand pipe. 


1 • 9 miles 


20 " 

3 

Each 280' X 180' 
Capacity of nos. 1 and 
3=2,733,065 gallons, 
and that of no. 2 
=2,819,248 gallons. 


200' X 100' 
2 

Each 100'X1033'X12' 
Capacity ...1,168,700 


One tap standpost 134 
Two „ „ ... 57 

Four „ „ ... 80 

Waste not cocks ... 13 
Push cocks ... 12 
Wall boxes ... 7 

Bib cocks ... 6 

Generally of f " size. 


‘82 and *94 mile3 res¬ 
pectively, i.e.-~ 

Old rising ream 4,727' 

New „ „ 4,100' 

Both 24" 
3 

(288' + 20') X (288'' -j- 
20') X 15'. 

Capacity of nos. 1 and 
3=0,436,120 gallons, 
and that of no. 2, 
=6,508,927 gallons. 

8 

200' X 100' X 6'~4J" 
2 

(178'-4") x(148'~4") 
X(W — 1"). 

Capacity 1,879,631 


243 one-tap slandposts, 
105 two-tap stand posts, 
79 four-lap stand- 
posts. 
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No, V. 


mains, &o., in the wrier works of the United Provinces for 1913-14. 


Oawnpota. 

Lucknow. 

Meerut. 

Mussooiio, 

Nairn Tal. 

25‘1C 

12 • 7 

9-75 

8-81 

5'51 

173,973 

259,798 

116,227 

Average per 
yeaT ... *11,000 

*18,027 

368,224,314 

183,402,000 

11,558,470 

«* * 

403,862 

Two pumps each— 
Designed for 187,500 
gallons. 

Maximum 187,500 
gallons, 

« Average 165,000 gal¬ 
lons, 

Designed for 187,500 

Maximum 188,237 

' 

Average 178,517 

Designed for 72,000 

Maximum 61,985 

Average 37,037 

Designed for 10,800 

Average 10,920 

Maximum not 

known. 

Lake station 14,355 

Earanadi) 

V 13,326 
Springs J 

% Engines of SC horse 
power each. 

2 Engines of 130 
horse power each, 

1 Engine of 2G horse 
power. 

2 Turbines each of 
90 horse power. 

Each - motor pump 
designed for 150 
horse power. 

31 horsepower. 

Two pumps each-— 

Designed for 180,000 

Designed for 66,000 

... 


Designed for 187,500 

Maximum 180,000 

Maximum 50,611 



Maximum 187,500 

Average 175,000 

Average 30,327 

... 


Average 174,375 





, 2 Engines of 80 horse 
' power each, 

2 Engines of 110 
horse power each, 

* ** 

. 

. 

m 

‘ 

\ ■ ■ 

. 

. 2 

l* 32 miles 

Each 20" dia, 

3 

Each 355'X 255' 

capacity 3 million 
gallons, 

1 

3 * 5 miles 

20" 

3 

250'X 200' 

1 

15" main=38,292' 
13" main= 8,550' 

13" and 15" 

3 

100' x 60' X11' 

1 

1 ■ 18 miles 

5" 

11« 

■. ... 

4 

P Ayarpatta '• 93 miles, 
j Tonnochy - 66 „ 

) Pilgrim *34 „ 
[.Lake -19 

: 4", 3J", 3", 4" 

7 

■ 200' X100' 

p 2 

' 

7 

200'X100' 

2 

4 

150'X100' 

1 

4. 

1 Jewel filter 12' dia. 

5 

Each 135' X 106'-“8 0 ' 
Xl2 f deep. 

Capacity of 1 each 

Each 105'X107' 

48'X 521' 

■ '2x401x25' X-S' 
1xSO'x*24'xO' 

1X 30'X 20'X 8' 

p * 

94—4 tap standposts 
S3—2 ditto 

•SO—1 ditto 

150’*—8" high X 36' 
dir,, 

171 one-tap stand- 
posts; 227 two-tap 
standposts. 

40 one-tap stand- 
posts of 83 two- 

tap standposts of 
f"‘3 wall fountains 

4 taps of -J". 

, •• . -'A 

12 iron service tanks 
32 stand-pipes of 

2 taps. 

64 service tanks, 27 
standposts.. 


* Summer population, 
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APPEND!^ 


Mails of pumps, fillers, tanks, 


■reservuires, rising 


1S, 


19 . 


20 . 

2L 


22 


Particulars. ! 

AgM. 

Allahabad. j 

1 

Benares. 

Size of service reservoir 

2 Circular balancing tanks... 

60'dia. X 11 '-4* deep 
20' dim X&0' dee P 

each, 

GO' dia. X H' deep .. . j 

1 

i 

GO' dia, X 15' deep 
Capacity 260,000 gal¬ 
lons. 

Lift of pumps from river to 
settling tanks. 

45 feet head 

94 ' 

84'64' 

1 

Li ft of pumps from filter water 
pump to town distribution* 
Cost of supplying water per 
1,000 gallons. 

Cost of 'supplying water per 
100' lift. 

147 

1 • 28 annas 

•041 

1 

| 

70' 

1 * 44 annas 

•98 „ 

61°45' 

■86 annas 

•58 „ 
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mains, &c„ in the miter works of the United Provinces for 1913-14—(concluded). 


Cawnpcrc. 

Lucknow. 

Meerut. 

Ifussoorie. 

1 Naim Pal, 

Holds 320,000 gallons 

6G'Xl2' 

2—Each 25' x34' 

2 X 40' X 25' X 8' 
1x80'X 24'x 6' 

1X 30' X 20' x 8' 

28 round service tanks 
S'x3', 28 round 
service tanks 2'—S" 
X3', 8 square 

tanks 6'x8'x4', 

8(3*45' 

129' 

IS-16' 

11*5' (a) 

From collect¬ 
ing leservior 
to~* 

Tonnochy ... 1,100 ’ 
Ayarpatta... 1,093' 
Pilgrim 240' 

58*25' 

77' 

141*18' 

17*00' (6) 

,,i 

2 *43 annas 

1 * 201 annas 

1*03 annas 

9*75 annas 

Be. MS 

1*78 „ 

■501 „ 

*66 „ 

*57 „ 

'15 


(aj Suction lift from collecting reservoir to purop. 
(bj Lilt from pump to town■ distribution. 
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APPENDIX VI. 


Defatted statement showing the expenditure incurred on original works of a 
sanitary nature, executed under the supervision of Sanitary Engineer 
during the year 1913*14. 



Expenditure incurred on— 


Hame ft municipality. 

Water works. 

Drainage! 

works. 

Otlicr works. 

Total 

expenditure, 


Rs. 

Rs. 

Rs. 

Rs. 

Agra ... 

62,190 

1,545 

1,030 

64,765 

Allahabad 

1,79,319 

1,69,963 


3,49,282 

Benares ... 

21,061 

1,15,738 


1,36,799 

Cawnpore 

2,13,862 



2,13,862 

Lucknow... 

49,927 


12,181 

65,108 

Meerut ... 

4,537 

... 


4,537 

Mussoorie 

9,305 

1,23,984 

... 

1,33,289 

Naini Dal,,, 

2,439 



2,439 

Eiiuija ... 


72,636 


72,636 

Hapur ... 

' 

... 

52,618 


52,618 

' 

Fyzabad ... 

... 

34,151 

... 

34,151 

Almora ... 

... 

17,000 


17,000 

Kanauj ... 

... 

992 

• ■* 

992 

Mirzapur 

1,02,218 

■!- 


1,02,213 

Lalchirnpur 


3,662 

• • • 

3,662 

Debra Dun 

... 

624 


624 

Garltmukhteaar ... 


4,628 


4,628 

Eheira ... ... ... 

... 

2,029 


2,029 

Total 

0,44,833 

5,99,270 

13,211 

12,57,634, 


W X 
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Eighteenth Annual Report of the Sanitary Engineer to 
Government, United Provinces, for the year ending 
the 31st March 1913. 


Tub office of the Sanitary Engineer to Government was filled by me 
throughout the year. From 18th March to 4th May 1912, I held the post of 
Sanitary Engineer to Government in addition to the post of Under-Secretary to 
Government and Personal Assistant to the Chief Engineer, In April I was 
deputed as a member of a committee for the preparation of anti-malarial schemes for 
Saharanpnr, Nagina and Ivosi. From 18th September to 13th November I held 
the post of Superintending Engineer, 2nd circle, Buildings and Eoads branch, 
in addition to the post of Sanitary Engineer. From Uth November to 15th 
November, I attended the Sanitary Conference at Madras. 

Mr. H. E. Parker, who had been working as Assistant Sanitary Engineer 
in this office since January 1907 was transferred in March 1912 and has since been 
deputed to Delhi for work there. No one was sent to replace Mr. Parker until the 
31st of August. 

The transfer of Mr. Parker left me without any assistant for the greater 
part of the year and this added very considerably to the difficulty in disposing of 
current work. Mr. Nandi, besides doing his own work, helped with the Assistant 
Sanitary Engineer’s work during the period which elapsed between Mr. Parker’s 
transfer and Mr. Earn Cha-nd’s arrival. Mr. Kami Cband joined the office on 
the 31st August and considering he was new to the work when he came and the 
very short time he has been with me, he has already a very fair grasp of the 
requirements- 

The rest of my technical staff consisted of surveyors and draftsmen of 
whom there were on an average 15 surveyors and 12 draftsmen employed 
throughout the year, This staff requires strengthening badly. 

The following Engineer officers were employed on the construction of 
Sanitary works under the .Public Works department 

Mr. PL J. Amoore, Assistant Engineer, on the Mirzapur water works. 

Mr. E, Miles, temporary Assistant Engineer, was first on the Firozabad 
drainage works and subsequently on the Khurja and Hapur drainage works. 

Mr. G. E. Shades, Assistant Engineer, on the Allahabad drainage works. 

Mr. Hubbard, temporary Assistant Engineer, was on the Moradabad, 
drainage works and subsequently for some time on the Allahabad 
drainage works. In January he was sent to Saharanpnr. 

At the end of the official year under report when large sanitary grants were 
announced, I obtained sanction to engage a few men with good engineering and 
upper subordinates qualifications on small salaries with a view of giving them a 
training in Sanitary work. Some half a dozen men have been employed and, are 
under training, but as this relates to the current year’s work I will say nothing 
further about them except that on the whole, the experiment promises to be a 


success, . 

The following large schemes were 


(1) Aligarh drainage scheme 

(2) Laudour drainage scheme 

(3) Bahraich drainage scheme 

(4) Shabganj drainage scheme 

(5) Altering high tension lines Mussoolee 

(6) Altering the low tension lines Jfussooree 
(!) Paving Markhamganj, Dhampur 


sanctioned during the year: ■ 
Es. 

6,30,414 
2,22,564 
3,50,347 
60,848 
35,000 
70,000 
14,241 


The following schemes were prepared and sent to Chairmen, Municipal 


Boards for disposal, though nob finally sanctioned during the year 


(1) Muttra, drainage works 
■ (2) Jaunpur drainage works 

(3) Diverting railway sewage, Lucknow 

(4) Gonoralganj sewage, Cawnpove 

(5) Khekra ...v,:; • 1 , 1.. ... : 

(6) Garhmuktesar ... 1 ... 

(8) Naini TaL water supply improvements 

(9) Allahabad water'supply improvements 

(10) Agra water -supply extensions ... ’ 

(11.) Improvements to Nagina drainage (two schemes) 


2,99.368 

54,807 

12,961 

11,107 

11,974 

8,752 

34,032 

3,37,371 

1 , 12,000 

10,623 
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The following schemes were practically completed though not 
disposed of during the year 

Es. 

... 2/27,000 


finally 


(1) Erindaban drainage 

(2) Ahraura drainage 

(3) Debra drainage ... 

(4) Baraut drainage ... 

(5) Revised scheme Ballia drainage 

(6) Revised scheme Etawali drainage 

(7) Ghaziabad flushing 

The following large schemes were started and are under 

(1) Agra drainage scheme 

(2) Cavnpore drainage and town extension scheme 

(3) Uufiltered water-supply, Allahabad 

(4) Sullage disposal, Lucknow 

(5) Water-supply, Saharanpur 

(6) Ditto Hard war 

(7) Ditto Muttra 

(8) Ditto Fyzabad 

(9) Allahabad sullage farm and pumping plant estimate 


47,000 
55,000 
21,208 
80,000 
3,09,000 
20,000 

preparation 


Enlarged maps of Arnroha and Chandausi were prepared and surveys of 
Badshahpur, Machlishahr, Sandila, Bisalpur, Kunoh and Basra were in hand. 

The following places were visited by me during the year. Several visits 
being paid to some of the larger municipalities in connection with their 
works. 

Allahabad, Agra, Benares, Cawnpore, Meerut, Mussooree, Naim Tal, Dehra, 
Landour, Eyzabad, Saharanpur, Kosi, Nagina, Moradabad, Aligarh, Muttra, 
Brindaban, Khurja, Hapur, Bhola, Ajodhya aud Hardwar. 

My Assistants, Mr. Karm Chand and Mr. Nandi, visited the following places 
in addition to most of the abovementioned places:— 

Garhmuktesar, Shahabad, Sandila, Anupshahr, Hardoi, Pilibh.it, Bisalpur, 
Bijnor, 'Jalesar, Baraut, Bunch, Basra, Ghaziabad, Badshahpur, .Kaimganj, 
Nimsar, Gola, Kanauj, Shahganj, Ballia and Khekra. 

The eight large water works stations mentioned in the margin were 
Agm, Allahabad, Benares, Cawnpore, inspected by me. There .was only one serious 
Liiciraoff, Mssrot, Musaooroo, Nuini breakdown at Allahabad' which is noticed separately 

under the Allahabad works. 

The filtered water has been kept up to a bigb state of purity, but in most 
of these stations the demand is now in excess of the supply and extensions and 
improvements are everywhere either contemplated or in band. 

The total capital cost of these water works amounts roughly to 125 lakhs and 
when the works at present in hand for improving and extending these supplies 
are completed., this total will he raised to close on 1|- crores of rupees. The 
total amount spent on the maintenance of these water supplies comes to. between 
5-J to 6 lakhs yearly. The standards of efficiency at present maintained, are 
fairly high, but further improvements are necessary. Printed notes and 
instructions have been prepared by the Sanitary Engineer and sent to all 
Municipal and waterworks Engineers pointing out in what directions 
improvements and economies might be effected, but more supervising officers are 
needed to visit these stations at frequent intervals and set standards of efficiency 
and economy and see that these standards are being worked up to, they should 
also see that careful records are maintained of the exact expenditure under each 
separate head for future reference. ; 

If, as a result of this closer supervision, only 5 to 10 per cent, were saved in. 
the maintenance charges, this would amount to Bs. 30,000 to Bs. 60,000 a year 
or Bs. 2,500 to Bs. 5,000 a month. This would more than cover the cost of the 
staff required and a much higher standard of efficiency and economy could be 
maintained. 

i There are several important questions in regard to these water works which 
require careful looking into. Such questions as —“ District waste metering, ” 
"Hoinre connections and metering,” “Inequalities in the supply and 
distribution;” and " Supply of water for gardens and irrigation;” all need 
enquiring into. Some progress has been made with regard to the above, for 
instance Cawnpore, Benares, Mirzapur and Muttra are to be fitted with district 
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waste meters, An rmfiltered water scheme has been got out for the irrigation of 
gardens and lawns at Allahabad, and some forms of quantity supplying taps 
are being tested, but a good deal still remains to be done which cannot be taken 
up till the supervising stall of the Sanitary Engineer’s office is increased. Very 
little experimental work either on water or sewage purification can be attempted 
till the stall is strengthened. 

Perforated tube wells —With the Chief Engineer’s permission, I visited 
Amritsar to see the tube wells there in actual work. Where suitable strata are 


available these tube wells, constructed at small cost, enable large quantities of 
water to be obtained from the sub-soil. There is no doubt that these wells will 


be most useful in certain parts of these provinces for providing cheap water 
supplies for flushing and drinking purposes and also for irrigation. 

At present we have proposals under preparation for utilizing tube wells at 
about a dozen different places in these provinces, There has been some delay 
in getting the necessary boring pipes and tools, but arrangements have been made 
for these and also for a staff of borers and we will soon be in a position to make 
a start on some of these schemes. There is, however, a great deal still left to be 
done in working out details of these schemes and in making trial borings and 
for this also more superior staff is badly needed to push on the work. 

Staff. —The question of organizing a proper engineering staff for the 
Sanitary branch is still under consideration. The Buildings and Roads branch 
of the Public Works department are supposed to provide the Sanitary branch 
with Engineers, but they have not sufficient men for their own requirements 
and temporary men have to be employed to carry on the ordinary routine 
work of Buildings and. Roads branch. With such a source of supply for 
establishment to depend on it is not surprising to find that the Sanitary Engineer 
has practically no Engineering staff under him. It will take quite five to ten 
years before the Buildings and Roads staff can be brought up to full strength 
and after that Public Works, department men may be available for sanitary 
work in the numbers required. 

It will thus be seen, that under these circumstances special recruitment 
of Engineers for sanitary, work must be resorted to for some years, until more 
men from the regular Public Works department list are available. 

Something should be clone as soon as possible to meet the requirements 
of the Sanitary Engineer’s branch. Delays or inadequate supervision when, 
dealing with urgent and important municipal schemes for water supplies or 
drainage, may often have serious and unfortunate consequences for the public 
and an attempt should be made to safeguard these interests as far as possible. 

General.— The Sanitary Conference held at Madras last year did a great 
deal to stimulate interest in sanitation and to spread information as to what was 
being done regarding sanitary works in different parts of India. It is understood 
that this year’s Sanitary Conference will be held at Lucknow and it should be 
of special interest to the people of these provinces. The large grants made for 
sanitation at the beginning of this year caused no little stir in municipal centres 
when the chance of funds being available to help in carrying out sanitary reforms 
was realised and a number of fresh proposals for expenditure on sanitary 
works were received. The relief of Act XX Towns and municipalities from police 
charges and the addition to the District Boards’ funds of the local cess has also 
helped to furnish funds some of which it is intended to : utilise on urgent. sanitary 
reforms. Quite a number of requests-for drainage schemes for the smaller 
towns have lately come in. 

From the description of the, past year’s: work-given below' it will be seen 
that a great deal of work hasbeenpg'otkThrough!Boring the-'year- with a very 
small staff but the demands from these Provinces for sanitary works and estimates 
are growing so rapidly that it has been as much as this staff could do to try 
and keep pace with the most urgent of these demands only. The necessity 
for strengthening the staff was recognised last year but apparently nothing could 
be done. I was promised a second Assistant Engineer (Sir. Boev) in October. 
For some reason when the time came be could not be spared, and he is now on 6 
months’ leave, so instead of having two Assistant Engineers under me last year, 
for half the. year. I had none, and later on one only, and he was new to the work. 
Under such circumstances delays were unavoidable and the position has been most 
unsatisfactory to every one concerned. So far, in spite of representations made, 
the question of improving the Sanitary Engineering branch has noil received the. 
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consideration it deserves. But I have reason to hope that before the nest 
Sanitary Engineer’s report comes to be written this question will be taken up 
and adequately dealt with and that a suitable cadre for a properly organised 
engineering establishment for sanitary work will be sanctioned. 

The principal works undertaken during the year are detailed below 

Agra water supply. —The two new standpost towers to hold 100,000 gallons 
each near the Thomason Hospital which were started last year have been completed 
ancl brought into use. The expenditure up to date has been Es. 80,722 and has been 
met from the Government grant of Es. 60,000. Two new Diesel Oil Engines direct 
coupled to centrifugal pumps have been ordered from James Simpson and Co. 
to replace the old three-throw pumps for the unfiltered supply ; these are expected 
shortly and will be erected during the coming cold weather. Estimates have 
been prepared for raising the height of settling tanks so as to increase their storage 
capacity. A new rising main has also to be put in and the pipe connections 
between the settling tanks and filters and between the filters and the clear water 
reservoirs fire to be altered. These proposals have been approved by the 
Municipal and Sanitary Boards and as funds are available from a Government 
grant work on these will he started shortly. Tenders are also being called for with 
a view of putting in some form of roughing filters at Agra so as to improve and 
increase the output of filtered water. 

Other urgent requirements are three Venturi meters and a new Economiser- 
Some alterations are also needed in the supply mains to insure a more equal 
distribution of the filtered water and to give better pressures in outlying areas. 
An additional grant of one lakh of rupees has been given by Government to help 
towards carrying oat these works, and it is hoped that something will be done 
shortly to put the water supply of Agra on a more satisfactory footing, 

Agra drainage ivorks :—A scheme is under preparation for improving the 
drainage of Agra city. Surveys were started last cold weather and levels are now 
being taken, The survey and levels will be completed by October when a 
comprehensive drainage scheme will be drawn out. A contribution of one lakh of 
rupees has already been made by Government towards the cost of this work. 

Agra milage farm .—This farm has continued to work satisfactorily. 
The lease for 1913-14 sold for Es. 8,500 or Es. 2,459 more than in the previous 
year. An area of one acre 3 roods and 21 poles was washed away by erosion of 
the Jumna during the year. 

Allahabad water supply .—Considerable difficulty was experienced in 
Allahabad during the summer of 1912 in getting a sufficient supply of unfiltered 
water from'the engines at Karela Bagh and for about two months, from the 
middle of .May to the middle of July, the use of water for road watering, and 
irrigation had to be stopped and the hours during which water was supplied had 
to be reduced. Since July 1912 the full demand has been met. 

Proposals for increasing the water supply at Allahabad have been . approved 
of. A new engine for Karela Bagh was ordered through Messrs. Simpson and 
Go. and is now under erection. Some delay on the part of the engine house 
contractors in getting the engine house finished in time prevented the new engine 
being ready for use before the hot weather and in order to guard against a 
shortage of supply this summer and enable repairs to be done, two temporary pumps 
were obtained from Messrs. Simpson and Go. on hire and erected and they 
have proved quite useful. The old engines at Karela Bagh have, however, worked 
much better this year and with proper care and attention there should be no further 
difficulty about the uufiltered water at Allahabad. When the new engine now 
under erection is running, the old engines will be taken in hand one at a time and 
thoroughly overhauled and put in order. 

The estimates for improving the water supply of Allahabad besides providing 
for a new engine allowed for the construction of a new filter, the raising of the 
settling tanks'so as to give more storage capacity and the provision of a new 20* • 
rising main. Most-of this work has now been completed, the rising main alone 
remains to bo done. Tenders for this main have been called for and the work 
will be given out shortly. 

< A sum of Es. 20,000 was allotted by the Sanitary Board for the provision 
of drivers’ quarters and two Venturi meters. One of the drivers’ quarters have 
been finished and one of the Venturi meters has been erected, the second 
Venturi meter will be put up as soon as the new rising main is finished, A further 
grant of I4s.,34,000 was allotted'by-the Sanitary Board for alterations to the 
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.hinds for tolling up the block drainage. A separate public works sub-di vision has 
been formed for this work with Mr. G. E. Rhodes, Assistant Engineer, iu charge. 
Good progress has been made on the construction of these sewers, the erection of 
the engine house and she purchase of the machinery has however been somewhat 
delayed owing to the difficulty experienced in getting sanction from the East 
Indian Railway Company to take the soilage pipe across the Jumna bridge. This 
point is practically settled and we are now iu a position to start work on this 
portion of the scheme and push on with it. 

Allahabad unfiltered waiter scheme,—As there is. a large demand for water for 
irrigation purposes for the gardens and lawns of the larger public buildings and 
institutions at Allahabad, a scheme is being drawn out for an unfiltered supply of 
about one and a half million gallons per day for this purpose. This supply will 
relieve the demand for filtered water to a considerable extent and allow of filtered 
water being more freely supplied for domestic purposes. A grant of Rs. 50,000 has 
been promised by Government for this work and if the experiment with tube wells 
is a success we should be in a position to start work on this scheme next year. 

Benares drainage ivories— The following important works which were financed 
ei ther partly or wholly from grants received from the Sanitary Board were carried 
out during this year. 

(1) A new intercepting pipe setrn-t —Was constructed betweenBaSaSwamedh 
Ghat and Gau Ghat, this intercepts all the drainage coming into . 
the river between these two points, This has been a difficult.hit 'of 
work to do, but it has been very successfully handled by Mr.Bailly, 
the Municipal Engineer. The sewer is completed and in working 
order, only a few connections remain- to be made. The total cost 
of the work up to date.has been Es. 74,354 against an estimate off 
■ . Es. 89,239. 

■(12 )-Btadmagtof Hie pakhd mahah.—Slow but steady progress has been 
made in , dealing with the insanitary condition of the drains in this > 
area. The amount allotted by the Sanitary Board conld not, have. 
been spent to better advantage. The 'expenditure- for fchmyear wad ; r 
Es. 14,933, making the total expenditure up to date Es. 88,616, 
The old drains in the pakka makais under the pavements in narrow 
lanes can best be described as elongated cesspools. They are 
generally very deep and contain several feet of stillage and 
nutrifying matter at the bottom. These drains are being remodeled 
and given proper gradients, but owing to the uhsavoury nature of 
the work and restricted area for working in the progress is 
necessarily: slow. The work is very important and should be 
pushed through to completion and not stopped till the whole area 
has been properly dealt with. Three or four more areas remain 
to be done and it: may be possible to take them up tin’s year. 

(3) Orderly lam sew.-The construction of this sewer was taken up last 

summer, about'half of it has been completed The difficult portion 
over the Benia bridge still remains to be done. The sower- inter¬ 
cepts most of the sullage which now finds its way into the Bern a 
and will be a very useful work when completed. The expenditure 
up to date was Es. 29,419 against an estimate of Es. 68,9.12. 

(4) Hansh Chandra and Amra«yG&^A^er:---AnotIier important _ work 

undertaken- was- the- construction of - this new road with- its 
intercepting sewer. This new sower intercepts all the sullage in this j 
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area which formerly found its way into the Ganges, the flood water* 
however, will still flow into the Ganges as before, but the ,milage 
will he taken into the main sewer. The construction of this road 
has greatly improved this locality and the building sites on. 
the road have sold, quite well. This important scheme has been 
carried through at very little cost to the municipality, The total 
estimated cost of this work was Es. 68,650. 

Many other very useful minor works were carried out from Municipal funds.. 
Among these may be mentioned the Sondya Lane storm water drain, new shops 
at Bisheshwarganj, the Victoria Park scheme and the construction of kerb and 
channel drains along several roads. This shows that the interests of Benares 
as regards sanitation are receiving close attention from the local authorities. 

Benares water works .—Both water works stations were maintained in good 
and efficient order throughout the year. The question of providing an increased 
supply of filtered water for Benares has been under consideration for some time. 
The amount of filtered water used at Benares is greater than that used at any 
other station in the United Provinces and there is very little doubt that the 
introduction of a District waste-meter system is badly needed. The estimate for 
this has been prepared and funds have been given by the Government, so that the 
work will soon be put in hand, Two or three new boilers are urgently needed at 
the filtered station Bhellupura. Tenders for these have been called for and on 
receipt of these sanction will be obtained to put this work in hand, One or two 
large raised reservoirs in the city are also badly wanted, these would do a great deal 
to insure better pressures during the hours of maximum demand. Bunds for ona 
such reservoir have been given by Government and preparation of an estimate is. 
in hand but the question of a suitable site has still to be settled. 

One question raised by the Benares Board which is under consideration is the 
necessity for providing roughing filters so as to increase and improve their supply 
of filtered water. No final decision has yet been come to as regards the type of 
filters bo be adopted. An estimate is under preparation for raising the settling tanks 
so as to increase their storage capacity and insure better settlement of the crude 
water before it enters the filters. 

The distribution system needs to be carefully examined as there is often 
a shortage of water in some portions of the town, while other parts are receiving 
an excess supply. I have had no officer to spare for this work up to the present 
but hope to be able to take up this question soon. 

The Chairman of the Municipal Board is anxious for me to send him a, 
trained Engineer to look through the Benares drainage scheme and furnish him 
with a detailed report on it- Up to the present, for want of staff, I have been 
unable to comply with this request. X sent a trained subordinate to help the 
Municipal Engineer, to get together some details for this report, but this was all 
1 could; manage, The work is important and when the Sanitary staff; is 
strengthened it may be possible to take up and deal with this question also. 

. Gawnpore water work's .—The filtered water works station at Benajhabar has; 
been well looked after and the quality of the water throughout the year has been 
good. There was a considerable amount of slip in tho engines at tho unfilfcered 
station at Bhaironghat amounting on an average to about 25 per cent. After tho 
rains it was found that the main channel of the river had shifted more than a 
mile from the pumping station and great difficulty was experienced in getting 
sufficient water for the pumps. It was only by employing a very large number of 
men to keep a channel open between the pumping station and the river at a cost of 
Es. 28,744 that water was obtained- This expenditure is likely to be repeated for 
some years unless the river changes its course and comes back to its former channel 
near the pumping station. A small experimental tube well is being sunk to see how 
far it is practicable to draw water from the sub-soil strata near the river. 
This experiment is not yet complete. ..."’, : A 

The work in connection with the increased supply of filtered water 
for Gawnpore is now well advanced- The expenditure during the year was 
Bs. 3,21,875. 

The water works improvement scheme sanctioned by the Sanitary Board 
in July 1911 provided for— 

(a) increased pumping plant at' Bhaironghat and Benajbabay pumping; 

' stations; AT ' 



(b) extension of the filtration plant; 

(c) new boiler and engine bouse and other building?. 

New delivery main from, the filtered water station to the town and the 
construction of a new balancing tank at the end of the new main, 

(a) The additions to the pumping plant consist of one 100 H. P. 
vertical triple expansion surface condensing pumping engine at the 
unfiltered water station. One 143 H.P. horizontal high duty 
Worthington Duplex pumping engine at the filtered water station, 
Two Babcock and Wilcox boilers, two overhead travelling cranes 
and all necessary suction pipes, valves and accessories. The boiler 
and engine at the unfiltered water station have been erected and 
are nearly complete. Those at the filtered water station are in 
course of erection. 

(1) The extension of the filtration plant consists of multiple filters 
on the Puech Chabal system and comprises four sets of 
degrossisseurs or roughing filters arranged in three stages and eight 
prefilters of coarse sand. The total area occupied by the filters is 
about 256' x 230' of which 156' x 230' is taken up by the prefilters 
and the remainder by the degrossisseurs and distributing channel. 

A small oil engine and a Boots blower are provided to supply air under 
pressure for cleaning the degrossisseurs. 

The degrossisseurs and prefilters are designed to enable the final filters 
to be worked at a higher rate of filtration than was the case when 
they had to deal with settling tank water. The construction of the 
plant has been completed and it is now in operation and under 
trial. 


(c) The new boiler and engine houses and other buildings at Bhaironghab 
are complete so far as the main structure is concerned, the following 
yet remain to be done, the engine room floor, porch, connecting; 
passage between the old and new engine houses and a Venturi 
meter chamber. The new boiler house and other building works at 
Benajhabar are in progress. 

The new 20* delivery main from Benajhabar to the town has been laid 
with the exception of railway crossings and the special pipe and valve work at the 
pumping station and water tower. The water tower at Halsey Road is in course 
of construction. The steel tank is in position and will be tested by filling it 
with water before the masonry tower is proceeded with. The proposal to put 
in a District waste-meter system has been approved and the estimate sanctioned 
and a grant made by Government. This work will be taken up shortly. 

Gawnpore Drainage Works—A complete scheme for sewering Gawnpore 
has been asked for and surveys are being made and levels taken in connection 
with this. In addition to this a scheme for the extension of Gawnpore city is 
under consideration and surveys are being made of suitable areas for this purpose. 

The question of removing the main sewage outfall from its present 
position below Cantonments has also to be considered and will need to be 
carefully examined this winter. Little can be done till the drainage survey and 
levels now under preparation are complete. 

Lucknow water works .—The filtered water works station at Aishbagh was 
maintained in good and efficient order throughout the year, but the state of the 
unfiltered station at G-au Ghat was not altogether satisfactory and there was a 
considerable amount of slip in the unfiltered engines amounting on an average to 
21‘6 per cent. The quality of the filtered water throughout the year was good. 

lu order to put the Lucknow water supply in a satisfactory state a. third 
pumping engine must be pub in at Aishbagh to act as a stand by, As it is only 
by working the two filtered water engines together during the hours of maximum 
demand that sufficient pressure is obtained. The absence of balancing tanks adds 
to the difficulty of keeping up the. pressure, bub even with the limited balancing 
tank capacity which it is proposed to provide, a third engine at Aishbagh will 
bo needed. : : AyA 

The new high duty inverted fly wheel engine with the new water-tube boiler 
and economiser at Gan Ghat which were being erected by James Simpson and 
Co., were completed last lebraary and the trials of the engine were made in 
my presence; the engine worked veryr'^ ; ; : Sfidlvas taken over by the; municipality. . 
Ihe Government made a grant of 97,000 for this work, The Municipal 



Board have scat in proposals to erect a second engine of this type at Gau Ghat 
but no case has been made out to justify this expenditure. 

If the existing engines at Gfau Ghat can be utilized at Aishbagh a new engine 
.might be put in at Clan Ghat. I fancy this will be the roost satisfactory solution 
of "the question. A new Venturi meter is being erected at Aishbagh but the 
Venturi chamber is badly designed and the Municipal Board would do well to 
refer such plans to the Sanitary Engineer or to the Municipal Supervising. 
Engineer before sanctioning them. 

In order to get better and more uniform results with the filters, it is. 
necessary to raise the settling tanks and increase their storage capacity and work 
them as continuous settlement tanks. There are seven filters each 200' x 100'" 
and they are ample for present requirements. The rate of filtration need never go 
higher than 30 gallons per square foot if proper arrangements are made for working 
them. The provision of automatic regulators to the filters would be an advantage. 
I obtained quotations for these, but under the Chief Engineer’s instructions it is 
intended to experiment first with a newly invented module regulator on one filter, 
this will be much cheaper if it proves to be satisfactory. There is a question of 
putting in some experimental roughing filters at one of the stations of the 
United Provinces but it has not yet been settled whether these will be put in at 
Lucknow or elsewhere. 

The balancing tanks for which money was allotted last year have not yet 
been erected but proposals for erecting them are now before the Chief Engineer. 
A second rising main from the unfiltered station will probably be needed before 
very long but it need not be put in before the maximum demand rises above do¬ 
minion gallons; it is only 3,800,000 gallons at present. 

The want of pressure in parts of the trans-Gumfci area will probably 
necessitate relaying some of the pipe lines on that side. This question is being 
enquired into. 

Lucknow drainage works.-—No large works were carried out during the year. 
A branch sewer was laid between the Carlton Hotel and the intercepting sewer at 
Hamtganj at the expense.' of the proprietors of the hotel Government House 
was also connected with the intercepting sewer. A project was also prepared 
by the Sanitary Engineer and approved by the Municipal Board for connecting 
fcheOudh and Rohilkhand Railway station at Charbagb with the municipal 
system and as the Railway have agreed to pay for the cost of this connection, this 
should be taken up soon. . 

.The .question of doing away with the two sullage farms, one at Gullalahar,. 
and the one near Wingfield Park, and pumping the sullage to a new farm across 
the river, is under consideration. Some surveys .have bean prepared for this, and 
rough proposals made. The question is to be considered at Lucknow in August. 

Among the town improvement schemes carried out by the municipality,, 
the construction of a number of model houses for the poor, built on the Sanitary 
Engineer’s' type plans at a cost of Rs. 20,900 might be. noticed. A, good deal of 
very useful work has; also been clone by the Lucknow Improvement Trust in 
connection with the new sanitary road under construction and the laying out of 
the areas in its vicinity. They are to be congratulated on tho results achieved 
and the great improvements that have been made in the areas dealt with. 

Meerut—-The water works station at Bhola, Meerut, has been well looked 
after and the quality of the water supply throughout the year has been, 
excellent. The demand for filtered water at Meerut is increasing rapidly and 
the plant will soon be working to its full capacity. In 1909-10 the total supply 
for the year was 300 million gallons and last year (1912-13) the supply rose to 
41S million gallons. The pumps are worked by water power, so the running 
expenses are small and they could easily work 24 hours if necessary. There are 
: two atandpost reservoirs each containing 100,000 gallons. It is proposed to. 
increase the storage to permit of continuous pumping being done with increased 
storage during the night. 

Meerut drainage scheme. —Nothing further has yet been decided about 
carrying out the drainage scheme. The municipality, however, were anxious 
■ to get their storm water outfalls, which, were giving considerable trouble, soen to- 
These have been surveyed and. proposals for improving them are nearly ready. 
They have also asked forcestimates for arching over the large open, drain between 
the Eambolfh and Bliaghat gatesbwitbk a: view of converting tins into amain 
road, thus estimate will soon be ready. A third proposal which they want 
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worked out is for arching over the deep drains in the vicinity of the mule corps 
fines with the object of making new roads here. This project also is nearly 
ready. When these schemes are sent in the municipality may be able to come 
to some decision as to what they want done. 

M'ussooree.—Tho water supply at Mnssooree throughout the year was well 
maintained. There was only one day’s interruption in February duo to a breakdown 
in the high tension lines caused by trees falling across them during a snow 
storm. Some trouble was, however experienced with the rope gearing and crank 
shafts of the pumps* Driving ropes frequently gave way and on two occasions the 
crank shaft of No. 1 set broke at the junction of the crank, while on another 
occasion the crank shaft of No. 2 set developed a serious flaw at the same place. 
Proposals for remedying these defects and altering the gearing and system of 
driving these pumps are under preparation and funds for this work have been given 
by Government. Receipts from the sale of water rose from Rs. 7,524 to Rs. 8,987 
during the year. 

A new motor pump for the John MacMnon Spring will shortly be erected and 
it is proposed to put in a second motor pump here with an alternative method of 
driving by oil engines to guard against a breakdown in the electric supply and 
enable the antiquated steam plant to he got rid off. This spring yields a 
minimum supply of 40 gallons a minute of fairly soft water and by and by utilising 
this supply the Podina Spring, the hardest of the three Murray Springs, can be 
cut out of the supply, which will greatly improve the quality of the Mussooree 
water supply. 

Mnssooree electric works— The entire reconstruction of the distributing system 
f or the high and low tension lines had to be undertaken during the year. The 
old sal balli posts had decayed and become dangerous, causing numerous 
breakdowns and they had to be replaced by galvanized posts. The entire cost 
of this work is close on one lakh of rupees of which Rs. 85,000 will be spent on 
the high tension line,. The cost was met from a municipal loan. 

Landmir.—'Woik was started on the Landour Bazar improvement and 
sanitation scheme early in October last year and with the exception of the land on 
the Castle Hill estate all property required for the road was acquired and taken 
possession of. Up to the end of the year about one-third of the road was dona 
and all the pipes, sewers and specials required for sewering had been brought to 
this site. 


The laying of sullage pipes in the Kulri Hill area which is also included 
m the scheme is nearly complete. The work is being done by the municipality 
under the supervision of the Sanitary Engineer. - Mr. W. H. Clifford is- in direct 
charge. The expenditure during the year was Rs, 40,485 against an estimate for 
Rs. 2,25,000. 

Nairii Tal.—The .'following works for improving the quantity of the Naim 
T&l water supply have been carried out. The slope nearest the springs at the 
Nairn Tal water supply station have h° n wired in. The drain at the back of the 
engine house has been cemented over. The work of raising the bottom of the 


suction well and cement pointing the bottom and sides of the Baranadi to prevent 
contamination has been taken in hand. 

The areas round Forest Spring I and the China high level springs have been 
cleared and wired in and the spring-houses, cleaned. A new pipe line has been 
made to Forest Spring II. The Pilgrim Springs which were liable to contamination 
have been cut out of the system and they are now used solely for flushing. The 
lake engines have been thoroughly repaired and put in order and the connection 
to Pilgrim reservoir restored, they will always he useful for providing water lor 
flushing and road watering purposes. The'engine house and machinery has been 
well looked after and many improvements have been made and there has also been, 
a considerable saving effected in the cost of fuel. The. only drawback is the 
omission to put in mechanical stokers for which funds were- given by the Sanitary, 
Board last year. Apart from any economy in fuel, if these stokers only reduce 
the smoko nuisance they would be worth putting in and I trust the question will 
be revived. An estimate for Rs. 34,032 for improving the watersupply at Nairn! 
Tal has been sanctioned. Funds have been given by Government for this: work. 
It should be put in hand shortly. A ] '■y: v : vyoy , 

Moradalad .—This drainage scheme has been completed but the completion 
report has to bo made out and the aecbrmtsFHifliy settled and passed, ■ Some 
minor defects in the scheme as carried out remain to be put right and Government 
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have given a grant'for this purpose. The municipal board have 'asked that & 
Scheme for a more complete and elaborate system of drain flushing should be; 
prepared so that it might ultimately be expanded into a system for water supply. 
The Sanitary Board have asked for a preliminary report about this and the; 
question is under investigation. The Moradabad municipality are nothin a 
position to finance a scheme of any magnitude and it is doubtful if a practicable 
scheme can be prepared for the small amount which is likely to be available. 

Mirzapur water works .—'This work which is being carried out under Mr. 
Amoore, Assistant Engineer, Public Works department, as a special Public 
•Works sub-division. The whole of the work is practically completed with the 
exception of a large collecting reservoir at Tanda. It was hoped that this reservoir 
would also be finished and that the work would be opened after this year’s 
rains but there was considerable difficulty in getting sufficient labour for the. 
embankment earthwork and the damage done by a heavy fall of rain in June 
caused these hopes to he abandoned. This was a great pity as it practically meanSs 
that the .supply.of water has been delayed for a whole year. The expenditure 
for the year was Es. 3,58,686 and the total expenditure to date is Es. 4,11,566 
against an estimate of Es. 5,98,500. : 


Fyz'abad and Ajodhya.— Work on the Fatehganj Nala portion of the 
drainage scheme of Fyzabad is nearing completion. The total of the estimate is 
Es. 1,60,077 and the expenditure has been Es. 84,855. The Board now contemplate 
taking up a combined scheme for water supply and flushing and the engines are to 
be designed so as to be capable of being utilised at night for an electric light 
installation. A scheme on these lines is being worked out, and with a view to 
reduce the cost as far as possible an attempt is being made to get a water supply 
from tube wells.fp If this is possible at Fyzabadcthe alternative scheme of 
pumping from the (rogra is beyond the capacity of the Board to finance. As the, 
Fyzabad and Ajodhya are a combined municipality this water supply scheme 
is to include Ajodhya. A separate drainage scheme is also needed for Ajodhya. - 
Ajodhya derives its importance from the fact that it is a great pilgrim centre 
and it is just possible that funds may be forthcoming for the Ajodhya portion 
Of this work from a special grant even if Fyzabad is unable to find money for Its 
own requirements. . ■ 

' Aligarh.-^ The drainage scheme for Aligarh has been sanctioned for 
Es. 6,30,440 and Government has given a grant of one lakh towards this work f 
about 4 lakhs : are available from municipal funds. Tenders have been.called 
for and it is proposed to start on the main drains, the storm water drains and the 
sullage pumping station.- Work should be commenced this cold weather. A- 
flushing scheme from, tube wells has to be worked out and it has to be designed 
so that it may ha worked in with a scheme for a complete water supply which may 
eotne later. ' """' 


SaJiaranpiir.—Kn anti-malarial schemefor destroying the breeding ground of 
mosquitoes in and around Saharanpur is in hand, the work is being 
done by the Irrigation department.- One of the proposals made for.the anti-malarial 
project was to divert the Pandohi river from its present course through the heart, 
of the city to a. new course _ outside the city area, No definite conclusion has yek 
been arrived at as to whether this should be done or not. As this proposal and 
the drainage scheme proposals are somewhat involved, it is necessary to decide 
definitely regarding the Pandohi alignment before the drainage scheme proposal^ 
gaa be idefin itely f ormulated. ■ Personal ly l am in favour of the diversion if it is 
"earned out from the point where the Pandohi andlNala meet. The estimate for the 
drainage scheme comes tolls. 4,35,110. :v ft ■ 

Another scheme for Saharanpur which is under investigation is for a 
combined water supply, electric lighting, and flushing scheme. The water will bo 
flrawn from tube wells and the machinery for pumping and lighting are to be 
worked by hydraulic power from the canal falls which are less than three miles away. 
The scheme is a vary attractive one and once it is constructed the maintenance 
charges will be small. I had intended employing Mr. Ploey, Assistant Engineer, on 
this scheme last October, hut he has not come to me yet and I. have not had a 
Suitable man for the work. I hope to push on with it tills year and preliminary 
data are being collected. 

Balmicb —A drainage scheme amounting to Es. 3,56,847 has been, 
sanctioned and will be put in hand shortly. 'An Assistant Engineer, has been 
posted to Bahr&ich to look after the'work under the District Engineer,' 
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Mr. Norfchcote, 1 Tenders' have been called for and are under consideration, funds 
are available. 

Rikliikcsh.—A drainage scheme estimate amounting to Es. 1,01,571 has 
been sanctioned and work on* this has been started. An Assistant is in direct 
charge working under Mr. Jones, District Engineer of Debra Dun. 

Jauni>wr— Revised scheme No. 3 has been prepared and sanctioned for 
Es. 54,000 and work must be started this winter. Funds are available from a 
Sanitary Board’s grant. A water supply and flushing scheme is required and is 
being worked out. 

ShaJiganj This is in the Jannpur district. A drainage scheme estimate 
has been sanctioned for Es. 69,848. Funds for doing the main drains and the 
storm water drains are available from a Sanitary Board’s grant and work should 
be started this winter. ... 

Ballia.— A. scheme for Es. 1,99,156 was prepared but it was not approved 
and a modified scheme for Es. 80,000 was asked for, this is ready. About 
Es, 50,000 is available from the Sanitary Board’s grant and it is possible the work 
pray have to be taken up soon, 

Ahnora . —A drainage scheme amounting to Es. 27,948 is in hand- It is 
being done by the Municipality under a. special Overseer and is supervised by the 
District Engineer, Expenditure to end of year was Es. 18,346. 

Kaimganj. —This work is being clone by Municipal Agency and has been 
inspected by one,of my Assistants. Expenditure was Es. 8,835. 

Eamuj.—Thm work has been done by Municipal Agency and baa been 
inspected by one of my Assistants. Total expenditure for the year was Es. 3,344. 

GarlmmUesar. —A scheme for Es. 8,752 has been sanctioned and funds 
allotted. The work will be clone by the Public Works department, 
c , Nagina. —An anti-malarial -scheme has been sanctioned and is being carried 

out by the Irrigation, department, Two small schemes for improving the drainage 
amounting together to Es. 10,623 were sanctioned and funds given. The work 
will be done by the Public Works department. 

: Blumvpw .—A drainage scheme for Dhampur amounting to Es. 82,821 has 

been sanctioned and funds have been given.by the Sanitary Board. This work will 
have to be taken up shortly by the Public Works department, 

Bareilly,—A sum of Es. 50,000 has been allotted to-Bareilly for drainage 
works, but there is , no -scheme prepared for this place. The preparation of a 
complete scheme should be taken .up. . .. 

Budaun.—A. sum of Es. 80,000 has been allotted for further drainage works 
at Buclaun. There is a sanctioned estimate and the work should be started this 
winter. There is a sanctioned estimate for Es- 3,10,876 and Es. 93,255 has been 
spent already. 

Dehra Bun. —The. water work's scheme finished a year ago is working 
satisfactorily. Plans and estimates have been drawn out for extending the 
drainage system at a cost of half a lakh. 

Hapur and Khurja Drainage works .— A special public works sub-division was 
formed with Mr, Miles, Temporary Assistant Engineer in charge, for carrying out 
the above works. The total value of the work done during the year including 
establishment charges was Es, 89,540 at Hapur and Es. 46,126 at Ehurja against 
sanctioned estimate for Es. 208,893 and Es. 1,37,840 respectively. Government 
made a grant of Es. 1,00.000 to Hapur for the work. These works will be completed 
this year. Schemes for flushing from tube wells are being got out for both places 
and are nearly ready, but experiments with trial bores for wells are needed. 

tfiumsi .—The scheme for a supplementary water supply which was in hand 
under supervision of the Irrigation department has now been completed, but as 
it has only just been brought into use, no statistics of its working are available. 
Work on the Jkansi drainage scheme has not been started. The Sanitary 
Engineer was asked to go down and advise as to expenditure of funds, but so far I 
regret to say I have not had time to visit Jhansi and go into this question. 

Korii — An anti-malarial scheme has been sanctioned for Eosi and is under 
construction by the Irrigation department, This will improve the main outfall 
drain for the disposal of storm water and sullage in Eosi as well. 

Muttra.—A drainage scheme amounting to Es. 2,99,368 has been prepared 
and sanctioned for Muttra. Funds to the extent of two lakhs have been given 1 by 
Government and work will be started shortly, A water supply scheme for 
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Muttra is also under preparation. It is intended to obtain the water required from 
tube wells. 

The distribution scheme has been worked out and the borings are in hand 
to decide exactly where the tube wells are to be located. This work should be 
taken up this cold weather also. 

Hardwar.— A scheme for a supply of water to the Hardwar Union consisting 
of the municipalities of Hardwar, Mayapur, Jawalapur and Khankal at a rate of 20 
gallons per head per day is under preparation. A scheme for electric lighting 
is also being prepared. The power for these two works will be taken from the 
canal works at the Bahadurabad falls. 

A complete drainage scheme for Hardwar is al-o required and possibly a 
town extension scheme as well. Some work on the preparation of the water 
supply scheme has been done but this must be taken up and completed this cold 
weather. 

The places mentioned in the margin with completed or partially completed 
tfonfetad, FyzM, Khutja, Huput, drainage works are in need of flushing schemes. 

Jaunpur, chandaiisi, Hathraa, These are being investigated. They are being drawn 

Muaafiamugai', Ghaa&bad,Budaun. ou j; j. Q wor ]j in f u fc ure sohemes for water supply 

and so calculations have to be made for the entire system of water supply 

distribution at each place. Funds are either available or promised, in most of these 
cases. 

The following places with drainage schemes sanctioned for which funds are 
available and in which work will be started shortly require flushing schemes 
worked out on similar lines. In these cases also the work may be considered 
urgent 

Aligarh, Bahraicb, Baharanpur, Bhahganj, Brindaban, Ballia and Etawah. ’ 

Besides the works enumerated there were some petty schemes referred to 
by Municipal Boards and Act XX Towns which were examined and criticised. A 
few standard plans for meat and vegetable markets, latrines and hide curing 
godowns were made out. 

The projects in hand and under investigation at present amount roughly in 
value to a total of 73 lakhs. Those urgently needed but not yet taken up come to 
27 lakhs more. There is a further list of less urgent projects amounting to over 
•50 lakhs to be taken up when the more urgent ones now in hand are disposed of. 
This list is being constantly increased by the addition of new schemes asked for. 
The details of these will be found in the revised programme of sanitary works 
now under preparation and issued separately. 

Dated Allahabad : ) / C. H. WEST, 

> Sanitary Engineer to Government, 

Tjie %th. July 1913, ) United Provinces* 
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APPENDIX 


United Provinces 
Statement of operations 


Particulars. 

Agra. 

Albhiibad, 

Cawnporo. 

Population . 





By Census of 1911 in municipality 

... 

163,935 

159,701 

173,973 

Ditto cantonments 


21,514 

11,996 

21,517 

Number of inhabitants drawing their 
from mains. 

supply 

185,449 

171,697 

173,973 

Consumption of water. 





During the year including cantonments, gallons 

1,180,747,500 

851,797,331 

1,471,787,227 

Daily average including cantonments 


3,234,925 

2,333,691 

4,032,293 

Maximum daily average in any one month „ 

3,841,635 

2,766,426 

4,746,426 

Water used for irrigation and manufacturing 
purposes, gallons 

228,020,583 

185,658,749 

338,240,121 

"Water used for domestic purposes, 

)) 

952,726,917 

666,138,582 

1,133,547,106 

Water consumed per capita 

)} 

14-07 

10-62 

17-85 

Daily average for cantonments alone 

}> 

210,776 

151,390 

... 

Number of house counectiona during 1912-13 ... 

98 

235 

297 

Number of metered connections ... 

a • « 

153 

340 

75 

Annual receipts and charges. 





Maintenance charges 

Bs. 

79,605 

1,00,915 

1,34,011 

Cost pet' 1,000 gallons consumed ... 


3*07 annas 

3 ‘89 annas 

1‘56 annas 

Cast per 1,000 gallons per 100 feet lift 

... 

•557 „ 

■984 „ 

1*06 „ 

Cost of water per 1,000 gallons including interest 
arid sinking fund charges. 

2-45 „ 

3-67 „ 

• 

2*38 „ 

Lift of pump. 





From river to settling tanka 

>•* 

v;.; ■ 45' 

J; 94' 

91; 01' 

From filtered water pumps to towu dis 

tribution 

147' 

76' 

56-02' 

Total lift 

••• 

192' 

■ 170' 

147*63' 

.Income from water works. 





Water rate recovered during the year 

Ea. 

82,670 

97,078 


Sale of water and other receipts 

>? 

33,329 

43,458 

93,618 

Total income 

}} 

1,15,999 

1,40,531) 

93,618 





No. I. 
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WATER WORKS. 


during the year 39I2-J3. 


Benares. 

I Lucknow, 

1 

Moerut. 

» 

Mussoorec. 

j 

Naira Till. 

199,803 

! 

i 

) 

l 

| 

240.018 

i 

76,351 

13,985 

16,783 

8 930) 

10.7S2 

39,876 

2,511 

3.239 

199,808 

259,798 

116,227 

Approx. 13,000 

*18,027 

1,707,202,732 

5)90,SI 5,637 

430,264,192 

31,042,012 

29,682,848 

4,677,267 

2,714,500 

3,148,669 

85,047 

81,323 

■7,8-10,528 

3,870,000 

1,795,726 

116,877 

156,338 

22,533,000 

220,980,000 

12,188,400 

Nil 

352,720 

1,684,660,732 

769,835,637 

407,075,791 

3! ,042.03 2 

29,330,328 

22-64 

! S'li 

9-60 

7*73 

■5*67 

8,692 

303,000 

341,854 

1,077 

4,412 

511 

609 

585 

155 

192 

2 

S10 

36 

156 

192 

1,03,834 

85,807 

26,386 

24,396 

43,792 

•97 annas 

1 *3S annas 

1" 01 annas 

12*5 annas 

1*47 

"66 „ 

*679 „ 

*64 „ 

■ "74 „ 

■13 

1*92 >t 

3"318 „ 

2*71 „ 

Rs. 3*84 

; 2'25 

71-40' 

128' 

15*16' 

Nil 

Tonnoelvy* 1,160' 

73‘80' 

76'5' 

HI -So' 

1,700' 

—.— -— — . 

Ayarpnfcfa 3,003'. 
Pilgrim 2407 

145-20' 

204-5' 

157-01' 

'1,700' 

2,493' 

124,884 

35,885 

in i 

Nil pn 

• 2.3,073 

92,09.1 

90,838 

42,014 

. 9.654 

35,228 

1,31,093 

1,26,173 

42,014 

9,654 

43.301 


* Summer rcsidoolial jwpolttfon; b6!.il woatlor population teiag 10,272. 
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APPENDIX No. II. 


Annual main'enanee accounts of water ivories in the United Provinces during the 

year 1912-13. 


Nitwre of charges. 

Agra. 

Allahabad. 

Benai'oa. 

Cawuporu. 

Lucknow. 

Meerut 

tfu3905rGC. 

Nnini Tal, 


Ra. 

Ra. 

Ra. 

Ra. 

Ra. 

.Ra. 

Ra. 

Rs. 

1. Establishment — 









(a) Pennanenfcestalilish' 

21,239 

23,32S 

28,963 

29,686 

23^586 

10,665 

) 

C 10,202 

ment. 







{■15,062 


(i b ) Office contingencies 

1,783 

621 

1,123 

520 

G95 

6,787 

J 

L 269 

(c) Rents 

*»* 

1,540 

600 

... 

660 

360 

... 

260 

2, Pumping — 









(tt) Cord ... 

36,0.18 

30,250 

30,198 

33,439 

41,156 

5 

... 

17,473 

f V) Oil and waste 

3,079 

2,295 

4,490 

2,396 

1,142 

4S1 

473 

1,233 

(e) Other stores 

3,194 

3,300 

4,608 

7,043 

2,049 

3,091 

282 

3,091 

3, Intake — 









(i a ) Training river 

1,013 


7 

28,744 


» 


■>* 

(b) Clearing channels 

2,369 

82 

195 

» ® « 

».* 

60 

i> ft a 


and wells. 









4. Settling tanks and 







' 


filters— 









(a) Clearing settling 

825 

373 

2,385 

» • D 

2,485 

50 


e»ft 

tankB. 








•(h) Clearing and renew- 

1,538 

4,090 

2,837 

5,362 

20 

3,043 

* * B 

*186 

ing filter beds, 







;(o) Purchase of sand, 


5,172 

2,995 

4,969 

4,406 

*»<i 

... 

. fl'fl 6 

(d) Ahunino ferric 

ft ft ■ 

... 

9,9S4 

5,14S 

... 

ft a e 

... 

ftftft 

; 6. Distribution — 









(a) Pipes and fittings ... 

388 

12,500 

3,030 

6,869 

2,851 

659 

211 

4,102 

(6) Meters 

3,061 

2,653 

»t»0 

2,545 

5,292 

» a ft 

165 

368 

6. Repairs— 









(a) To,tanks 

234 

* • • 

201 

... 

... 

153 

408 

244 

(h) To buildings and 

1,960 

412 

1,668 

1,307 

518; 

841 

679 

1,309 

grounds. 






f 3,620 



(c) r |:o maohinery 

2,691 

13,620 

6,980 

5,817 

600 

1,071 

7,037 

1 205 

(d) To rising main ... 

Ml 

» * * 

1,976 

• •• 

... 

... 


... 

7. Water analysis 

118 

689 

1,794 

166 

347 

280 

179 

1,240 

Total ■ 

79,605 

1,00,915 

403,834 

1,34,011 

85,807 

26,386 

.24,496 

43,792 


* Keyttiriug filter House, 
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APPENDIX No, III. 

Statement showing the initial capital cost of subsequent- extensions and improve* 
menU incurred on water worh in the United Provinces up to the end of 
the gift March 1913, 


Water wt 

jrka stations. 


Initial 

capita! 

cost. 

Cost of 
subset] ueut 
csfc&usioiig. 

Cost of ext on- 
tious during 
til« yeTiv 

1912-13. 

Total. 



i 

Re. 

Es. 

Es. 

Es. 

Agra 


... 

11,70,761 

0,35,390 | 

33.026 

18,39,777 

Allahabad 

««» 

... 

1G,24,001 

1,88,861 j 

94,925 

19,07,547 

Benares ,,, 

Oil 


25,81,SSI 

4,85,021 

16,041 

30,63,543 

Cavsnpore 

»«1 


14,44,570 

3,49,352 

3,21,375 

21,15,297 

Lucknow 

... 

... 

15,15,736 

3,78,839 

71,943 

19,66,618 

Meerut ... 

gll 

6 0s i 

7,51,710 

35,536 

1,587 | 

i 

7,88,533 

Mugsoorea 


« • « 

1,14,014 

12,850 

5,140 

1,32,010 

Nairn Tal 


*&b 

2,47,000 

3,34,024 

5,715 

5,87,339 


APPENDIX IV. 


Statement showing rate of filtration and results of water ivories of the 
United Provinces , during the year 1912-13. 


Municipalities. 

Ilato of filtration per equate 
foot in H-l hours. 

Cbonsienl analysis. 

Bacteriological analysis. 

Maximum. 

Minimum. 

iYcrngo, 

Good. 

Bad. 

Total. 

Number of 
tubes eent to 
Chemical 
Examiner. 

Number con¬ 
taining over 
100 colonies. 

, Agrtt t , 0 »*» 

OR 

uo 

24 

31 

j 1 

1 

2 

53 

5 

AI]a“h ab'ud 7.. 

56 

17 

34 


... 

n» 

' 

1 232 

78 . 

Benares 

I 

50 

i ’ .23 

i ; ■ . / ■ 

31 

IH 

» * » 

ni 

366 

20 

, . 

Cawnpore 

38 

37 

i 37 

1 

|tt 

1 • • 

j - 

1 

56 

1 

i 

- | 

Lucknow 

36 

24 

29 

3 

J 

< ;• . 

f #« 

3 

Pa 344 

26 

Meerut ' 

39 

11 

24 

2 

%»*• | 

H 

V . ■ ' ,'] 

: 0 : 
• ; 

: : . j 

: 187 ; 


Mtsssooree 77. 

44 * 

*'»» ■ 

... 

!•« 

i 

t 

m j 

«»* 


$19 

NftiniTal 

... 

.... 

, »»• 

e a a * • 

6 

i 

6 

Ml 

| it * 
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APPENDIX 


Details of pimps, filters, tanks, reservoirs, vising 



" 

AUalubail. 

IjL‘1DI]’(3S. 

1. Consumption of water par 
capita in gallons, 

14-07 

10*o2 

22-64 

11. Number of jnliuhitants ‘law- 
jpg their supply of water 
from the mains. 

185,-149 

171,097 

104,805 

S. Water ns-d for irrigating and 
umnufnehinug purposes. 

228,020,583 

185,053,749 

22,533,000 

4, Power of pumps per hour in 
gallons at river. 

2 Horizontal pumps 
eauli— 

Designed for 84,000 

Minimum ... 06,000 

Average ... 78,000 

1 Worthing tern low 
duty pump. 

De-igncd for 120,900 
Maximum ... 132,000 
Average ... 102,000 

Designed for 128,000 

Maximum ... 151,901 

4 

Average ... 111,802 

Designorl for 252,000 

Maximum ... 189,140 

Average _ ... 172,333 

1 Worthington high 
Duty pumping en¬ 
gine designed for 
gallons ... 500,000 

,5. Horse power each engine is 

2 Horizontal pumps of 

2 Engines of 102 horso 

2 Horizontal engines 

designed for. 

28 horse power each. 

1 Worthington low 
duty engine of 8l 
horse power. 

power each. 

Hi home power 
each. 

1 Worthington high 
duty engine. 

0. Power of pumps per hour in 
gallons at filter. 

2 Beam engines each 
Designed for 102,000 
Maximum ... 200,000 
Average ... 180,000 

1 High duly Worthing¬ 
ton. 

Designed for 150,000 
Maximum ... 150,000 
Average ... 144,000 

Designed for 228,300 

Maximum ... 265,000 

Average ... 188,453 

■ Designed- fur 462,000 

Maximum ... 455,809 

Average ... 376,150 

,7. Horse power each engine is 
designed for. 

1 High duty Worthing¬ 
ton of lot) horse 
power. 

2 Beam engines of 100 
horse power each. 

2 Engines nf 1:35 horse 
power each. 

4 Beam engines of 144 
horse-power each. 

8. Number of rising mains 

2 

1 

2 

9, Length- of using mains’ ... 

25 and i -75 miles res¬ 
pectively. 

1*9 miles 

■82 and -94 miles res- 
. peatively, i. b. 

Old rising main. 4,727' 
Mew ,, „ .4,100' 

10, Size of‘rising mnins; f - 

28" and lb" 

20" 

: Both : 24" 

1 J, Number of-settling tanks'- ... 

5 

3 

3 

12. Big-t) of.setilipg tanks Vg , .. ... 

Each 26.G' X 151' 
Capacity of each 
2,200,000 gallons.; 

Each 280' X 180' 
Capacity of; nos. 1 and 
. 3 ==.2,783,065 gallons, 

. and that of ■ no. 2 
=2,819,243 gallons. 

(288' +.20')X(258' + 
20') x 15', : 

Capacity of nos. l and 
;. 3=t),'!jl6,12Q gallona, 

; and that of.-'ho, 2. 
=6,003:,92 1 gallons, 

18. Number of filters.,. 

7 

6 

8 

14. Sijse-ef filters 

Each 200' x 10' 

200 ' x 100 ' 

200' X 109' x6'~44" 

id. Number of C. W. rcseivoirs... 

3 

2 

2 

16. Sise of C. W. reservoirs 

101' x 105' x 10' 

Each 1 GO' X103-3' X12' 
Capacity ... 1,108,700 

(17S'—4") x(148'—4") 
X(18'~1" ; . 

Capacity 1,879,631 
gallons. 7 

17. Number of f pry ice reservoirs 
or standpipes, 

43 fear-tap stand posts 
pitch J" size; <31 two- 
tap stand post a of £" 
size, 154 one-tap 
st and pest?., 

One tap stand post 134 
Two „ „ 57 

Four „ „ 80 

Waste not cocks ... 13 

Pash cocks ... li 

■‘Wall, boxes ... 7 

Bib cocks ... C 

Generally of.f• size. 

242 one-tap stand posts, 
105 two tap stand- 
pasta, 79 four-tap 
etaudposts. 



C si” ) 

No. V, 

maini.&c-, in the walsr mnrhn of tie UnUed Province* for 11 : 12 * 13 . 


Cannpotc. 

J .-tic i - . no'.v. 

| 

i 

rr,,. - 


1 

17 * So 

i s-u 

i 


! 

1 ij 'til 

3 7—j-'T-v- 

230,725 

| ' 

1 ' • * 1 , 

'■ " ‘) —' * 

j A V t'T.'l^G 115 V 

‘ ] 1 DA;', 

! : 'l G.0-7 

f 

033,240,121 

220,080,000 

i 

1 i': 1 0 Q .1 On 

1 L .J.'.'I'.’M 

i 

i 

1 

j 

Two pumps each— 

i Dosigyoi! i11v ISi.oOO 

Designed for 72,000 

| Designed for 10,800 

1 [j ««!,•<:. i 1 r ■ r* 

Designed fur i 07,700 



i 


gallon*. 

1 


1 


Maximum 137,50ft 

j Maximum 133,237 

iM a x 11 a u m 0 ] , y 5 5 

1 Average 10,020 

I Barandh 

Y gallon*. 

! 



- 13,328 

Average 105,000 gal- 

Average 178,517 

Average 57,037 

Maximum ISot 

j bprincs 3 

Ions. 



known. 

1 

i 

i 

] 

2 Engine? of SO horse 

3 Engines of 130 

1 Engine of 2G Ijorsn 

Eaeli motor primp 

31 horse power, 
j 

power each, 

horse power each. 

powar. 

designed for 150 



2 Tr.rliines ewii of 

hur.-.o power. 




>;’U il01{• pu \V »ji\ 



Two pumps oaeli — 

Designed for 150,000 

Designed for Wl/iOO 

... 


Designed for 137,500 

Maximum 25 par 

Maximum 50,011 




cent. over. 




Maxima ai 187,500 

Average 175,000 

Average 30,327 



Average 174,375 





A 

2 Enguies of 80 horse 

2 Engines of 110 




power etudi. 

horse power each. 




9 

1 

1 

1 

■ ' . 

■ . 4. 

1*32 miles 

3 • 5 miles 

15" mains; 38,292' 


f Ayarpatta • 93.miles. 

• 

. 


13" aiaiii= 8,550' 

1 * IS miles 

j Tutuwjchy -60 ■ 
j Pilg.fiai '34. 





(.Eako ■■ ‘19 mile, . 

End. 20" 4in. 

20 r ' 

13" nod 15" 

fi" 

4" W, 37.4" 

8 


o 



Each 355'X 2 "o' 

250' x 200' 

lOO'xGO'Xll' 



capacity 3 mil I «tjit 
gallons. 

i 



•• •• . j 

• • 1 

' .. 


n 

i 

7 

4 

«.. 

1 Jewel lilter 12' dia. 

f 200'x100' 

200' XlOO' 

150' X 10(1' 

%**. 

* > * 

.*4 " 

0 

aJ 

1 

4 

5 

Each I35'xi0<r-S" 

Eaeli 105'X107' 

48'X 524' . 

2x40'x 25'X S' 

» o « 

><12' deep. 



1 X SO' X 21' X 11-' 


Capacity of each 

V :.:p ;i : i ;3-;V v i2 H i A- :: /: 


IXHO'XdO'xS' 


1*53,300 gallons. 
107—4 tap posts 

170 o dp- tap etoitd- 

30 eme-hip stand- 

12 iron service tanks 

Cl service, innks) 27 

02—2 dino 

posts ; 227 two-tap 

posts of j". 90two* 

52 stand-pipes of 

standpous, 

37—1 ditto 

50'~6" high Xlh.'di:.. 

f 

i 

\ 

! 

standposts. 

tap slaiidposts of 
•I". 3 wall fountains 

21 tips, 

• -V.': 

; A fA.i:.'.DMA A ' vX 

4 taps of 4". 


AX A 


* Samaei jpv.ali ;ou. 
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APPENDIX 


Details of pumps, filters, tanka, reservoirs, rfi.ng 


ParticulciB. 

Agra. 

Allahabad. 

Benares, 

IS. Size of service reservoir 

2 Circular balancing tanks 

68' din. Xll'-~4" deep 
20' dia, XuO' deep 
each. 

60' dia. Xll' deop ... 

GO' dia. x!5' deep 
Capacity 260,000 gal¬ 
lons. 

19, Lift of pumps from river to 
settling tacks. 

4f> feet head 

94' 

71-40 

20, Lift of pumps from BUerw&ter 
pump to town distribution. 

147 „ 

70' 

73-80 

21. Cost of supplying water per 
1,000 gallons. 

1*07 annas 

1*89 annas 

*9t annas 

22. Cost of BUimlying water per 
100' lift. ‘ 

“557 „ 

-984 „ 

-66 „ 




^ I | 

I,. v. 


mains, &c., in tfa water works of the United Provinces, for 1012-13—(concluded). 


Cwnpore. 

Lucknow. 

i 

Meerut, 

Msssooric. 

! 

! Xaiui Tal. 

i 

Holds 820,000 gallons 

j 

63'xl2' 

j 2—Each 25' + 34' 

1 

2x4C'x'2o'><8 ? 

( 1 x SO' X 2-1' X 6' | 

1 x "O' x 20' X S' 1 

’ ! 

1 28 round service 
tanks 3 'x 3 ' } 28 
| round service tanks 
2'—S" x S', 8 
square tank s 

91 >61' 

128' | 

lo-lff 

11 *5'(n) 

From collecting; 
rcservior to 
Tonaoeby ...1,160' 
.Aj'arpafcta... 1,093' 
Pilgrim ... 240' 

56 >02' 

76*5' 

141-85' 

17 00'(6) 


1*56 annas 

1*38 annas 

1*01 annas 

12*5 annas 

Ea. 1 ’47 

1*06 ;; 1 

,*G7D 

■64 

1 j 

i .*74 ;; 

» **S 


{a) Suction lift from collecting mmoir to pump. 
(6) Lift from paip to town distributioo. 
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APPENDIX. VI. 


Detailed statement showing ike expenditure incurred on original works of a 
sanitary nature, executed under the supervision of Sanitary 'Engineer 
during the year 1012-13. 


Name of municipality. 

Expenditure incurved ou*— 

Total 

expenditure. 

Water works. 

Drainage 

lvorka. 

Other works. 


Be. 

Es. 

Es. 

Es. 

Agra 

31,381 

5,854 


37,235 

Allahabad 

94,925 

42,423 

... 

127,380 

JjQUPTCBjh, <>»» 

16,041 

90,809 

10,191 

101,000 

Caw n pars ... ... 

3,21,375 


... 

321,375 

Lucknow 

71,944 

14,862 

... 

59,249 

Mussooree ... 

5,140 

40,485 

... 

40,485 

Debra Dun 

1,686 

1,460 


3,146 

Jhausi ... 

15,146 

... 


15,140 

Khurja ... 

... 

46,126 


46,126 

Hnpur ... 

... 

89,513 

106 

89,513 

Fjabaci ... 

... 

84,855 

» * 6 

84,855 

Almora ... 


14,407 

bo a 

14,407 

Sanaa j ... 

... 

3,344 

... 

3,344 

Mo rad ah ad 

... 

42,442 

... 

42,442 

Mirzapur... 

3,42,818 



3,42,818 

Kaitnganj 

... 

LO 

CO 

CO 

ccT 

... 

8,835 

Lakhimpur 

... 

11,053 

... 

14,053 

Meerut ... 

1,587 

... 

... 

1,587 

Mussooree 

94,723* 

... 


94,723 

Nairn Tai 

5,715 

... 

«•* 

6,715 

Debra ... - ... . ■ • •• 

1,686 


... 

1,086 

Jhansi ... 

15,146 


■ ... 7 

15,146 

Total 

10,19,313 

4,98,968 

10,191 

15,28,472 

* Altering eloctrio high ami low tension I jioa. 





APPENDIX VII. 

Comparative sta'emeni of working expenses of water works schemes in the United Provinces fur 1912-15. 
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Seventeenth Annual Report of the Sanitary Engineer to 
Government, United Provinces, for the year ending 
the SIM March 1912. 

The office of Sanitary Engineer to Government was filled by Mr. W. G. 
Wood from the 1st to 5th. April 1911, and from the -16th October to 18th March 
1912. From the 5th April to the 16th October, Mr. 0. H. West acted as 
Sanitary Engineer while Mr. W. G. Wood was officiating as Chief Engineer and 
Secretary to Government, United Provinces, Public Works department. On the 
18th of March 1912 Mr. W. G. Wood went on leave and Mr. West took over the 
work of Sanitary Engineer bo Government, United Provinces, in addition to his 
own work as Under Secretary to Government, United Provinces, Public Works 
department. 

The officers working directly under the Sanitary Engineer were — 

Mr. II. E. Parker, Assistant Sanitary Engineer, who was employed from 
the 1st April to the 26th October 1911, and from the 22nd January 
to the 26th of March 1912. From 26th October 1911 to the 2‘2nd 
January 1912, Mr. Parker was on privilege leave and on the 20th 
March he was transferred. 

Mr. A. IC. Nandi, Assistant to Sanitary Engineer, was employed throughout 
the year except for a period from 17-th May to the 8th July 1911 
when he was on privilege leave. The following officers were 
engaged on construction of Sanitary Works throughout though not 
working directly under the Sanitary Engineer. 

(1) Mr. A. E. J. Hubbard, Temporary Engineer, employed on drainage 

works at Moradabad under the Municipality. 

(2) Mr. H. J. Amoore, Assistant Engineer, Public Works department, 

employed under the Executive Engineer, Benares, is carrying out? 
the Mirzapur Water Works. 

(3) Mr. E. Miles, Temporary Engineer, employed under the Executive 

Engineer, Agra, carried out the Firozabad drainage scheme. 

A great deal of useful sanitary work was carried out in the larger 
municipalities through the agency of their Municipal Engineers. ; this will be 
detailed when mentioning the. work done in the various municipalities. An 
extension to the water supply arrangements at Jhansi was also carried out through 
the Executive Engineer, Irrigation Works, Jbansi. 

The following large schemes were finally sanctioned during the year:— 

Its. 

(1) CWnpore water supply scheme... ... 6,(37,190 

(2) Allahabad drainage scheme ... ... 15,71,860 

(3) Eikliikesh drainage scheme ... ... 1,01,57.1. 

(4) Improving Ghaziuddin Hytler canal ... 57,262 

(5) New balancing tank, Lucknow ... ..... 69,850 

(6) New onfiltered engine, Gaugbat, Lucknow ... 1,00,079 

(7) New balancing tank, Agra 42,644 

(8) Ghat sewer,Tjenares ri . '89,239 

(9) Improving pakka maliais, Benares . ,.-. 6 13,777 

(10) New.Orderly Bazar, Benares ... ... 68,912 


^ The following projects were prepared : tbnd.:8entt%iMunicipal 
not finally sanctioned during the year : - ■’' ; - ; 


Boards but were 


(1) Fatelipur drainage scheme 

(2) Tilhar ... " ... 

(3) Skahganj ... 

(4) Ballia ...' I 

(5) Landaur Bazar Improvement 
(0) Proposals for carrying Allahabad stillage pipe 

across the. Jumna'river 


Rs. 

1,55,916 

1,11,728 

69,848 

1,09,156 

2,22,584 

41,204 










( a ) 

The following schemes were under investigation but not completed during 
the year:— 

(1) Muttra drainage scheme. 

(2) Bi'indabim drainage scheme. 

(3) Muttra water supply proposals. 

(4) Allahabad water supply extension. 

(5) Naini Tal water supply improvements. 

Survey plans with levels were prepared for Unao, Ahraura and Sibapur and 
surveys for Farrukhabad and Bisalpur were started. Survey plans of the proposed 
Allahabad sullagc farm and the Agra cantonment drainage were prepared in this 
office. Enlarged plans of Chandausi and Amroba were also begun. 

Surveyors were sent to Gouda and Meerut to get out schemes for rural 
sanitation. 

The eight large water works stations were inspected and the water supplied 
has been kept up to the usual high standard of purity. There have been two 
break downs during the year. One at Mussooree where both pumps broke down 
for three days and one at Allahabad where one engine had to be shut down in the 
month of March so that certain defects .in the fixing of the suction pipes could be 
put right, this was done in a few days. 

In most of the old water works installations in these provinces, the demand for 
water is now far in excess of the supply and the result is that nearly all these big 
stations, Agra, Allahabad, Benares, Cawnpore and Lucknow are busy simultaneously 
with schemes for extensions and improvements. Many of these are taking up new 
drainage schemes and extensions to existing drainage schemes in addition. 

There are also numerous requests for the submission of water supply and 
drainage schemes for the smaller municipalities. The amount of project work 
involved is heavy and the superior staff for supervision or preparation of 
projects is very weak. Mr. Parker has been transferred and has not been 
replaced, and Mr. Nandi, an assistant, is the only man I have to run the whole of 
the work. The necessity for strengthening the Sanitary Engineer’s staff in this 
respect has lately been, specially represented by me to the Chief Engineer and 
Secretary to Government, Public Works department, and this matter is, I believe, 
now under consideration. 

This question is an urgent one and as most of the cost of the staff is covered 
by recoveries of fees, the sanction of the additional staff required should not present 
great difficulties. 

The work carried out by some of the larger municipalities is separately 
detailed below 

Agra Water Works .—The demand for water at Agra is now in excess of the 
supply.- Proposals for putting in a new balancing tank near the Thomason 
Hospital were approved and two 100.000 gallons tanks were purchased from the 
Delhi.Darbar and are in course of erection there. Tenders have also been called for 
for putting in two new engines of 3,000 gallons a minute capacity each for the 
unfiltered supply in place of the old and uneconomical three-throw pumps which 
give 1,500, gallons a . minute each. Further proposals for extending the settling 
tank and filters, and for ensuring a more constant supply of filtered water with bet ter 
pressure in the outlying parts of the town are also being made, A grant of 2 lakhs 
has been made by the Local Government to Agra Municipality to help in carrying 
out these improvements, and it is hoped that in a year’s time there will be a 
considerable improvement in the water supply arrangements for Agra. 

Agra Drainage. —A survey has just been started for the purpose of making 
out a scheme for draining Agra city, the drainage of the city is stated to be badly 
needed, but it is difficult, to see how the work is going to be financed by the board 
as the cost will be heavy and at least 5 lakhs will be needed to make a start on the 
scheme. 

Allahabad, In Allahabad the demand for water is now in excess of the 
supply. A proposal to put in a new unfiltered supply engine and increase the 
supply of filtered water from 3 to 4 million gallons daily has been approved by 
the Sanitary Board and Government, and a new engine has been ordered and should 
he working next hot weather. 

As regards the existing engines they are badly in need of overhauling. They 
are of the old beam engine typo and have plenty of life in them yet if properlv 
looked after and it is hoped, they will now be put right. 



Pages in a/nd iv of the annual report of the Sanitary Engineer for the year 

ending 8.1 at March 1912 . 

Substitute these pages for those printed in the above report. 
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Allahabad Drainage .—The Allahabad drainage scheme, amounting to about 
16 lakhs, was sanctioned during the year. Government has given the municipality 
a substantial grant of 4 lakhs to enable them to start the scheme and work will be 
put in hand shortly. Detailed proposals for disposing of the snllagc on a sullage 
farm by pumping across the Jumna are now being prepared and will be ready for 
sanction shortly. 

Benares Water Supply.—Both, water works stations have been maintained 
in good and efficient order. The Superintendent is to be congratulated on the very 
good state of repair in which he keeps his engines. 

The new High Duty Triple Expansion Worthington ran her trials on 
the 9th August 1911, and was then taken over. She has been working most 
satisfactorily and economically since. The question of increasing the water supply 
at Benares so as to have a constant service has been under consideration for some 
time but no decision has been come to as regards the method on which the exten¬ 
sions are to be made. 

The board should as a first step towards the introduction of a constant 
service instal a system of waste-detecting meters so as to judge exactly what the 
legitimate demand is likely to be when all avoidable waste has been stopped. 
They will then be in a position to decide what extensions are necessary. 

Benares Sewage Works. —A great deal of most useful and satisfactory 
sanitary work on the construction of sewers has been done by Mr. Bailey, the 
Municipal Engineer, during the year. Among other works I need only mention 
the important intercepting sewer along the ghat face; the improvement of the 
drainage of the pakka mahals for both of which Government gave a grant of 
Es. 1,20,000. Over 20,000 1. ft. of drain have been improved in these mahals. 
during the year. The Massanghat sewer which has just been started, the new 
Nandeswar market and new shops at Bishesharganj, the completion of the Alaipura- 
Bishesharganj road and other smaller though very useful branch sewers and drains 
such as Rodri-Talao storm overflow', Hindu College branch sewer, the Alaipura drain, 
&c. &c., were constructed. In addition to these a number of water-flushed urinals 
and latrines have also been put in. This progress is most satisfactory. 

Gawnpore Water Works.— The water works station of Benajkabar has on the 
whole been well looked after. The same, however, cannot be said about the riverside 
station at Bkaironghat, the slip in these pumps has been something like 30 p. c. 
and the consumption of coal has been excessive in consequence ; a better class of 
coal might be found most satisfactory. 

' Very fair progress has been made on the scheme for extending the water 
works at Cawnpore. The new engines for both the filtered and unfiltered stations 
have been ordered through Messrs. James Simpson & Co., and should arrive in the 
cold weather. Messrs. Jessop and Go. are doing the balancing tank, the new rider 
main and the engine house buildings. The brick-work for the. extensions' at. the 
Riverside and filtered water stations and on the balancing task is practically com¬ 
pleted. Certain extensions of the filtration plant at Cawnpore are in hand. "These 
extensions are being made on the Puecii Chabal system of multiple filtration. The 
maximum daily output of filtered water required is 7 million gallons. This work 
will he completed this winter when the trials which are to last over a period of 
twelve months will be started. 

Lucknow Water Works-—The following contributions were made by Govern¬ 
ment towards the cost of the Lucknow water works improvement schemes 

Its. 

(1) . Contribution for new engine, Gkmghat ... . ... ... 97,000 

(2) Contribution to replace the cracked pump barrel ... ... 10,000 

■ (3) Contribution to water supply... ... ... ... 23,000 

(4) Contribution for balancing tanks \ ... 38,000 


Total ... 1,70,000 
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A new Babcock and Willcox boiler has been erected at Gaughat station in 
the new boiler room, and an extension to the now engine house is complete and 
awaiting the arrival of the new engine. The coal shed has been removed from its 
old position and built on a more suitable site. The new pump barrels have been 
received but have not been fixed yet. An extension has also been made in the 
distribution, notably one to Butlarganj. The erection of the two new balancing 
tanks has still to be taken in band. 

Lucknow Drainage Works— The Husainganj-Ghasiarimandi scheme has 
been completed during the year. The total expenditure on this amounted to 
Rs. 2,17,000. The sullage farms at Wingfield Park and Gullalahar worked well. 
The former yields Rs. 1,106 but the latter produced no income as the cultivators 
objected to pay anything for the sullage, as the ground irrigated was not municipal 
property, and no remuneration could be enforced. The Gullalahar farm, owing to 
the construction of the new Gumti weir, will be liable to be waterlogged, and it 
will be necessary to acquire land across the river in place of this and pump the 
sullage across. The "Wingfield Park farm will probably have to bo shifted a little 
to the north-east. 

In addition to the above, good progress was made on the improvement of the 
Ghaziuddin Hyder canal and on the construction of the new Gumti weir and on 
work in connection with the new Hewett Road. 

Mussoorec— There has been quite a satisfactory improvement in the receipts 
from the Hydro-Electric Scheme under both heads of lighting and water supply. 
The receipts from electric current amounted to 'Rs. 20,279 as compared with 
Rs. 11,554 in the previous year, and the receipts from water rose to Rs. 8,000 
against Rs, 5,621 during the previous year. There was one serious accident during 
the year when the reducing gear-wheels of both motor pumps broke down at the 
same time, and in starting of the steam plant one of the boiler tubes burst with 
fatal results to the attendant in charge. The gearing of the pump has now been 
improved by cutting out the gear-wheels from boiler plates rivetted together and 
the rope drive has also been improved by putting in a larger number of small 
diameter ropes in place of the thicker ropes formerly in use. These changes 
appear to have done good and the pumps have been working satisfactorily since. 

Mr. Menzies, the Electrical Engineer to the Board, retired, and has been 
succeeded by Mr. Bell. Schemes for improving the Landaur Bazar drainage and 
draining Kulri, amounting to Rs. 2,25,000, have been prepared and submitted for 
sanction. 

Schemes for putting in an electric pump for Mackinnon. Spring and for 
Substituting telegraph poles for the wooden poles on the distribution which haye 
given; so much trouble have been sent in for sanction. 

Naini Tal .—The engines at the water works station have now been 
thoroughly overhauled and are now working very well. A proposal for putting in 
ah intermediate, level pipe line and pumping the greater part of the, water only 
half way up the hill instead of the high level reservoirs has been approved by the 
Sanitary Board, and the detailed scheme is nowin course of preparation and will be 
submitted for sanction shortly. This will make a saving in the coal bill. The 
Jewel filter installed year before last appears to ho working well and giving 
satisfaction. ■ 

An estimate for fixing mechanical stokers to the boilers in the engine house 
has been sanctioned and the Local Government has kindly given the funds and 
the work will be completed this winter. 

Meerut Water Btupply .—'The quality of water supplied from Meerut water 
works throughout the year has been excellent and the machinery has been well 
looked after. An extension of the pipe line has been made to the Nauchandi Pair 
ground at a cost bf .Rs. 9,428 for use during the fair times. As regards the Meerut 
drainage scheme, the board are apparently still undecided as to whether they will 
have a schemer-with sewers or not. It is also doubtful.if the proposal to pump 
the. sullage for irrigation purposes appeals to them. Until they come to some 
decision on these points nothing can be done. 

Fwomlad— The drainage work here has been completed and a small saving 
on the estimate has been utilized in street paving. These improvements should 
prove a great boon to the people if they will only maintain them in proper order. 
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a AllaJiCtbacl Drainage .—The Allahabad drainage scheme, amounting to about 

16 lakhs, was sanctioned during the year. Government has given the municipality 
a substantial grant of 4 laths to enable them, to start the scheme and work will be 
pat in hand shortly. Detailed proposals for disposing of the soilage on a sullage 
farm by pumping across the Jumna are now being prepared and will be ready for 
sanction shortly. 

Benares Water Supply .—Both water works stations have been maintained 
in good and efficient order. The Superintendent is to be congratulated on the very 
good state of repair in which he keeps bis engines. 

The new High Duty Triple Expansion Worthington ran her trials on the 9th 
August 1911. and was then taken over. She has been working most satisfactorily 
and economically since. The question of increasing the water supply at Benares 
so as to have a constant supply has! been under consideration for some time, and 
has been kept pending the results of the trials with the Peuch Chabal and Paterson 
filters at Cawnpore and Calcutta. As the Peuch Chabal trials are unlikely to take 
place these rains, I think, the Board would be well advised to try a system of waste 
detectormeters, in the meantime to see exactly what expansion, if any, is needed. 
A system of district waste meters is required to localise and detect wastage and a 
system of waste-not-taps in places where waste is found to be heavy. The K and L 
type of cistern tap might be given a trial. If this is taken up now we would be in 
a better position to state next year how far an increased supply is necessary for a 
place like Benares where the consumption per capita is already very high. 

Benares Sewage Works. —A great deal of most useful and satisfactory Sanitary 
work on the construction of sewers has been clone by Mr. Bailey, the Municipal 
Engineer, during the year. Among other works I need only mention the import¬ 
ant intercepting sewer along the ghat face; the improvement of the drainage of 
the pakka mahals for both of which Government gave a grant of Rs. 1,20,000. Over 
20,0001. ft. of drain have been improved in these mahals during the year. The Mas- 
sanghat sewer which has just been started, the new Nandeswar market and new 
shops at Bisheswarganj, the completion of the Alaipura-Bishesharganj road and 
other smaller though very useful branch sewers and drains such as Bodri-Talao 
storm overflow, Hindu College branch sewer, the Aliapura drain, &c„ &c., were 
constructed. In addition to these a number of water-flushed urinals and latrines 
have also been put in.—This progress is most satisfactory. 

Cawnpore. Water Works. The 'water works station of Benajhabar has on the 
whole been well looked after. The same, however, cannot be said about the riverside 
station at Bhairongliat. The slip has been something like 30 p. c, and the 
consumption of coal has been excessive in consequence, a better class of coal might 
be found most satisfactory. • § 

Very fair progress has been made on the scheme for extending the water 
works at Cawnpore. The new engines for both the filtered and unfiltered stations 
have been ordered through Messrs. James Simpson & Co. and should arrive in the 
cold weather. Messrs, Jessop and Co. are doing the balancing tank, the new rider 
main and the engine house buildings. The; brick-work for the extensions at the 
Riverside and filtered water stations and on the balancing tank is practically com¬ 
pleted. As regards the Peuch Chabal filter, this work is being done by Ford and 
Macdonald on behalf of the contractors. The filters should have been 
ready for a trial this rains. The masonry work has been completed and a good bit 
of the filtering media has been laid, but the work has been stopped on account of 
spine disagreement about specifications between the sub-contractors, Ford and 
Maodonold and Mr. Clemence, agent for the Peuch Chabal Co. It seems doubtful 
if Mr. Clemence on behalf of the Peuch Chibal Co. is really keen on having an 
experiment made these rains. . : .A,; A tAAAAAA'' 

Luohmo Water Works.— The following contributions were made by Govern¬ 
ment towards the cost of the Lucknow water works improvement schemes 
AAA:.;';: ;A; A A" AA A|A’ : JgrAA AA; Rs _ 

(1) Contribution for new engine, Caughah ... , ... 97,000 

(2) Contribution to replace the cracked pump .barrel .., 10,000 

(3) Contribution to watersupply A.. ■ ... 25,000 

(4) Contribution for balancing tanks . . ... 38,000 

Total • ... 1,70,000 
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A new Babcock and Willoox boiler has been erected at Gaugkat station in the 
new boiler room, and an extension to the new engine house is complete and awaiting 
the arrival of the new Engine. The coal shed has been removed from its old 
position and built on a more suitable site. The cracked pump barrel has been 
removed. Some extensions have also been made in the distribution notably one 
to Butlerganj but the erection of the two new balancing tanks has still to be taken 
in hand. 

Lucknow Drainage Works .—The Hussainganj-Gkasiarimandi scheme has 
been completed during the year. The total expenditure on this amounted to 
Bs. 2,17,000. The stallage farms at Wingfield Park and GullaJahar worked well. 
The former yields Bs. 1,106 but the latter produced no income as the cultivators 
objected to pay anything for the stillage, as the ground irrigated was not municipal 
property, and no remuneration could be enforced. The Gullalahar farm, owing to 
the construction of the new Grunti weir, will be liable to be water-logged, and it 
will be necessary to acquire land across the river in place of this and pump the 
sullage across. The Wingfield Park farm will probably have to be shifted a little 
to the north-east. 

In addition to the. above, good progress was made on the improvement of the 
Gkaziuddin Hydev canal and on the construction of the new Gumti weir and on 
work in connection with the new Hewetb Boad. 

Mus&oorec, —There has been quite a satisfactory improvement in the receipts 
from the Hydro-Electric ''Scheme under both heads of lighting and water supply. 
The receipts from electric current amounted to Bs. 20,279 as compared with Bs. 11,554 
in the previous year, and the receipts from water rose to Bs. 8,000 against Bs. 5,621 
during the previous year. , There was one serious acci dent during the year when the 
erducing gear of both motor pumps broke down at the same time, and in starting of 
the steam plant one of the boiler tubes burst with fatal results to the attendant 
in charge. The gearing of the pump has now been improved by cutting out the 
wheels from boiler plates rivotted together and the rope drive has also been 
improved by putting in a larger number of small diameter ropes in place of the 
thicker ropes formerly in use. These changes appear to have improved things 
and the pumps have been working satisfactorily since. 

Mr. Menzies, the Electrical Engineer to the Board, retired, and has been 
succeeded by Mr. Bell. Schemes for improving the Landaur Bazar drainage and 
draining Kuiri, amounting to Bs. 2,25,000, have been prepared and submitted for 
sanction. 

Schemes for putting ink an electric pump for Mackinnon Spring and for 
substituting telegraph poles forfthe wooden poles on the distribution which have 
given so much trouble have been sent in for sanction. 

Nami TaL— The Engines at the water works station have now been 
thoroughly overhauled and are alow working very well. A proposal for putting, in. 
an intermediate level pipe line a|d pumping' the greater, part of the water only 
half Way up the kill instead, of tl|e high level reservoirs has been approved by the. 
Sanitary Board, and the detailed^cheme is. now in course of preparation and will be 
submitted for sanction shortly. This will make a saving in the coal bill. The 
Jewel filter installed year befonp. last appears to be working well and giving 
satisfaction. f 

An estimate for fixing mechanical stokers to the boilers in the engine house 
has been sanctioned and the Local Government has kindly given the funds and 
the work will be completed this winter. 

Meerut Water Supply ,—The quality of water supplied from Meerut water 
works throughout the year has been, excellent and the machinery has been well 
looked after. An extension of the pipe line has been made to the Nauckandi Pair 
ground at a cost of Bs. 9,428 for use during the fair times. As regards the Meerut 
drainage scheme, the board are apparently still undecided as to whether they will 
have a scheme with sowers or not. ftt is also doubtful if the proposal to pump 
the Sullage for irrigation purposes appeals to them. Until they come to some decision 
on these points nothing can be done. 7 

fiirombad.— The drainage work hire has been completed and a small saving 
on the estimate has been utilized in street paving. These improvements should 
prove a great boon to the people if they will only maintain them in proper 
order. Auk AA -'AriAd'AAriAArfiv ■ .v AA 
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Mirzapur. —The progress made on the Mirzapur water works during the 
year was not as good as we expected but there were difficulties with the contractors 
and in obtaining labour winch threw back the work. It is hoped that the work 
will be sufficiently advanced to admit of the water supply being started in the rains 
of 1013. 

Jhansi.—Omaa to the very late arrival of the rains last year Jhansi got very 
anxious about its water supply and an emergent scheme costing about one lakh 
for obtaining a supply from the large irrigation reservoir in the vicinity was put 
through under the supervision of the Executive Engineer, Irrigation Branch, Jhansi. 
It is hoped this will be satisfactory for the purpose for which it was intended. 

Fyzabad ,—The drainage scheme sanctioned for Fyzabad has been hung up for 
a long time for want of funds. During the year under note the Sanitary Board gave 
a grant of Its, 15,000 towards the Fatehganj Nala portion of the work and the muni¬ 
cipality provided Bs, 16,000, For the current year Government has given a grant of 
Bs. 1,12,000 and the municipality Bs. 13,000. So the portion of the scheme now in 
hand should be completed very soon. The Fyzabad Municipality are also keen on 
having a water supply scheme, but the scheme as drawn cut is more than the 
municipality can afford to finance. It is possible that if the Irrigation Canal, 
scheme from Ronahi is carried out we may he able to cheapen the water works 
scheme for Fyzabad somewhat. It will be better therefore to let the matter stand 
over till the irrigation proposals mature and we can see how they will affect these 
proposals for Fyzabad. 

Momdabad .—The drainage works at Moradabad are completed. The total of the 
estimate was Es. 4,81,458. A considerable amount of additional work not originally 
provided in the estimate was found necessary and carried out while a few unim¬ 
portant works from the original estimate were omitted. The excess expenditure 
caused by these alterations above referred to was covered by a further grant of 
Es. 50,000 made by the Local Government to balance the accounts. A proper com¬ 
pletion report of the work showing exactly the changes made in execution is now 
needed in order that the expenditure already incurred in excess of sanction may 
be passed. The Sanitary Engineer’s fees and cost of establishment still remain to 
be adjusted with the municipality. 

From the above it will be seen that steady progress has been made both with 
the preparation of schemes and the carrying out of works. The additional grants 
now available will enable a good deal of work to be undertaken which otherwise 
could not have been touched for want of funds for years. 

Not many years ago sanitary proposals both for drainage and water supply 
were often looked on with suspicion or indifference, but judging from the number 
of schemes now asked for it would appear the people are beginning to regard such 
works as necessities and there will soon be a popular demand for sanitary measures 
from most of the municipalities in these provinces. 

C. H. WEST, 

! Sanitary Engineer to Government. 

United Fro vinces. 
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APPENDIX 
Uhiied Provinces 
Statement of operations 


Parti cnlara. 

Agra. 

Allahabad. 

Benares, 

Population. 





By Census of 1911 in Municipality 


103.935 

159,701 

199,868 

Ditto Cantonments 


21,51.4 

11,996 

3,936 

Number of inhabitants drawing their 
from mains. 

supply 

185,449 

171,697 

199, SOS 

Consumption of water. 





During the year including Cantonments, gallons 

1,145,768,280 

923,741,257 

1,641,974,660 

Daily average including Cantonments 


3,130,514 

2,530,797 

4,492,959 

Maximum daily average in any one month „ 

3,707,500 

3,264,853 

7,627,110 

Water used for irrigation and manufacturing 
purposes, gallons 

232,189,000 

196,557,505 

27,897,000 

Water used for domestic purposes 

n 

913,579,280 

727,183,692 

1,614,077,660 

Water consumed per capita 

)> 

13*46 

11-60 

21-69 

Daily average for Cantonments alone 

j.t 

222 220 

162,107 

1,789,750 

Number of house connections during 1911-12 

1,863 

271 

653 

Number of metered connections 

... 

97 

339 

3 

Annual receipts and charges. 





Maintenance charges... 

Rs, 

86,064 

65,157 

83,062 

Cost per 1,000 gallons consumed, . . 

... 

1 *'20 annas 

1-12 annas 

■80 annas 

Cost per 1,000 gallons per 100 feet lift 


*625 „ 

■660 „ 

•53 „ 

Cost of water per 1,000 gallons including 
interest and sinking fund charges. 

2*61 „ 

- ' 

3 ’ 82 „ 

1-70 „ 

0 

Lift of pump. 



X 


From river to settling tanks 

' »»* 

48' 

94' 

79-64' 

From filtered water pumps to town distribu¬ 
tion. 


70' 

70-74' 

Total lift 

a 

• 41 

192'' 

170' 

150-38' 

Income from, water works. 





Water rate recovered during the year 

Re. 

79,280 


1,23.327 

Sals of wat :r and other receipt® 

i) 

30.322 

41,891 

12,160 

Total income' 

Rs. 

109,602' 

1,42,951 

1,35,487 
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WATER WORKS' 

!ivrirtg the year l' 1 !! 


Cuvpfj^oi’i-, 

Lucknow. 

2Zeovat« 

JJssSWrie. | 

Kaini Tfil. 

157,040 

■ 

249,010 

76,351 

*11,935 

*16,758 


10,78*2 

on .ffp? 

Ot/j'il ) S 

2,511 

t 23 9 
ut * 

157,040 

259,793 

1 io,S08 

11,000 

IS ,02 7 

1,420,360.274 

850,803.645 

407,346,810 

29,231,930 

31,872,522 

3,893,525 

2,435,000 

1,114,33-5 

80,087 

' 

, 87,083 

4, i 10;4o<9 

3,440,000 

1,671,832 

116,391 

200,004: 

360,149,988 

350,000,000 

9.335,820 

Eli. 

429,160 

1,000,710,233 

739,803,045 

303,460,990 

29,231.930 

■ 31,443,362 

24'3 

9*3 

9*40 

7 * 23 

5*8!) 

*.» 

339,000 

380,437 

1,621 

3,225 

268 

469 

515 

18S 

187 

70 

461 

36 

189 

385 

105,201 

76,447 

•(-24,360 

23,962 

44,094 

1*30 annas 

1*37 annas 

■96 annas 

15*S annas 

1*38 


*78 „ 

■•04 „ 

*93 

.‘14 : 

1*98 i f 

1*63 „ , 

2*88 „ .. 

2*35 

2*105. 

SG*4' 

115' 

lo*10' 

Si!. 

Tannocliy 1,180' 

57 “2 / 

HQ' 

133*98' 

1,700' 

Ayarpatra 1,093/ 
Pilgrim , *240' 

143*6 ' 

195' 

/ 149*14' 

. A5 

2,493' 

e«* 

35,07^ 

- . 'i >;■ 

;:v : '*■' 8. 

Kil. 

7v ! ’*K|li7*--:'--\y,-; r 

27.505. 

84,467 

84.25$ 

" 39,250 

: 7,524 

■. : rv. \ • v ■■ • 

2.1,030 

84.407 

1,19,337 

; 739,258a 

7.524 

33,691 


■Sommer resiitlotttUl pnmil'it/on. , ' , : 

Cold weather. [><i])ulMioa of Miniports. ... O.Sfiff 

: Ditto Ji»ii}i:'T»l •« 30,27£ ■ ■ - 

f Rs. 1,146 deducted on a&eonnlol note eofmeBSiott ehirg«8, ■■■-,. 










APPENDIX No. If. 


Annual maintenance accounts of water works in the United Provinces during the 

year 1911-12. 


! 

Nature of charges, 

Agra. 

Allahabad. 

Benares, 

Cawnpore, 

Lucknow. 

Meerut. 

Musaoorie. 

Kami Tol. 


Ks. 

Es. 

Es. 

Es. 

Ks. 

Es. 

Ks. 

Es. 

1. Establishment — 









(a) Permanent establish- 

24,082 

23,056 

20,254 

30,896 

22,996 

10,737 

15,741 

8,607 

inent, 






(6) Office contingencies, 

2,119 

534 

827 

600 

497 

4,998 

HM 

56 

(c) Kents ... 

» « 0 

3,770 

240 

a o 6 

648 

360 

4.0 

... 

2. Pumping-* 









(a) Coal ... 

27,724 

18,951 

20,046 

29,576 

34,734 

600 

2,600 

16,079 

( (b) Oil and waste 

2,839 

1,090 

4,026 

2,488 

1,466 

429 

1,557 

1,042 

(c) Other stores ... 

3,175 

1,881 

4,395 

6,874 

1,121 

2,502 

... 

1,167 

3. Intake — 









(«) Training river 

... 

t « 8 

... 

... 

... 


... 

9 « t 

(b) Clearing chaunels 

2,499 

10 

267 

404 


50 

• •« 

► * f 

and wells. 

4, Settling tanks and 
filters — 




i 





(«) Clearing settling 

All 

675 

4,040 

403 

3,571 

50 

4 , , 

..a 

tanks. 


| 980 







(t>) Clewing and renew- 

1,925 

1,875 

5,976 

150 j 

2,532 

, , , 

4 

ing filter beds. 


| 







(o) Purchase of sand ... 

12,235 

877 

1,833 

11,986 

295 

... 

... 

... 

5. Distribution— 









(a) Pipes and fittings... 

859 

8,359 

3,419 

6,642 

1,625 

1,976 

733 

3,631 

(6) Meters 

1,896 

1,860 

... 

1,817 

7,543 

t •<? 

254 

2,808 

6. Repairs— 









(a) To tanks 

226 

« • a 

200 


4*1 

— 

... 

... 

(6) To buildings and 

206 

669 

1,429 

692 

279 

1,102 

4,184 

441 

grounds. 









(c) To machinery 

6,069 

6,906 

12,840 

7,636 

1,307 

*.» 

1,819 

n ocm 

7. 'Water analysis — 

'210 

539 

1,271 

205 

225 

270 

160 

427 

Total ... 

86,064 

65,157 

83,062 

105,201 

76,447 

25,506 

27,038 

44,094 






APPENDIX No. III. 


Stateiunl showing ihe initial capital cost of subsequent extensions and im- 


provemenU incurred on water Works in the United Provinces, up io the 
3ls‘ March 1912. 


Water ivorfcs station*. 

Inslial 

capital 

cost. 

Coat of 
subsequent 
IXieOSi&ba. 

Cost of exten- 
tiors during 
the ytnr 
1911.12. 

i 

j 

Total. 


Eg, 

Es. 

Ka. 

Es. 

Agra .•« ... ; 

i i,7o/m 

6,28,359 

7,031 

18,06,151 

Allahabad 

16,24,061 

3,70,535* 

IS, 326 

18,12,922 

Benares ... 

25/91,381 

4,44,887 

40,734 

80,47,502 

Cawirpora ... ... 

14,44,570 

2,52,422 

96,930 

17,93,922 

Lucknow ... ... 

15,15,736 

2,66,438 

1,12,401* 

18,94,575 

Meerut,,, 

7,51,710 

80,738 

4,798 

7,87,246 

Mussoorie ... ... 

1,14,014 

12,356 

«■» 

1,26,870 

Naini Tal 

2,47,000 

3,28,237 

6,387 

5,81,824 


* Ks. 28,778 from revenue. 

„ 63,144 from Government grant. 
„ 32,479 from Icon. 


APPENDIX IV, 


Statement showing rate of filtration and results of water worh of the 
United Provinces, during the year 1911-12. 



Halo of filtrfttion per square 
foot in 2-1 lioura. 

Cheiaicnl analysis. 

Bacteriolrgisal test*. 

Municipalities. 

Masimvm. 

Minimum. 

Average 

Oood. 

Bad. 

Total. 

Number of 
tubes sent to 
Chemical : 
Eiamincr. 

. ’■ 

Ntimber eon- 
taininjs over 
100'colonist, 

Agra 

32 

28 

24 

O 

** 


0 

dJ 

So 

... 

Allahabad 

46*19 


25*59 

. 2 



287 

89 

Eanarea 

45- 

24* 

32*15 

14 

»** 

1 

14 

354 

50 

Cawnpora 

39* 

27* 


2 

»»* 

2' 1 

164 

rr 

1 

. . 

Luckaaw ... 

m { 

16'2 

■ 

. . 5 


" 5 

377 

m 

Mctehti 

1 85*73 


§H 

1|| 

;; 

3 

197 : 

y .. 1- ■ 
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APPENDIX 

Details of Damps, Fillers, Tavks, Reservoirs, Ri sI> M 


PiirtitJulars, 

Agra. 

Allalialiacl, 

1. Consumption of water per capita 
in gallons. 

13-16 

11 -69 

2. Number of inhabitants drawing 
their supply of water from the 
mains, 

1,So,449 

171,69 i 

190,557,505 

3, Water used for irrigating and 
manufacturing purposes. 

232,189,000 

4. Power of pumps per hour in 
gallons at river. 

2 Horizontal uumps 
each— 

Designed for 84,000 

Maximum ... 96,000 

Average ... 78,000 

I Worthington low 
duty pump 

Designed for 120,000 
Maximum ... 132,000 
Average ... 102,000 

Designed for 126,000 

Maximum ... 154,961 

I 

Average ... 114,862 

5. Horse power each engine is 
designed for, 

2 Horizontal pumps of 
28 horse power each. 

1 Worthington low- 
duty engine of 31 
horse power. 

2 Engines of 102 horse 
power each. 

6 . Power of pumps per hour in 
gallons at filter. 

2 Beam engines each 
Designed for 192,Oi 0 
Maximum 200,0O0 

Average ... 180,000 

1 High duty Worthing¬ 
ton. 

Designed for 150,000 
Maximum... 156,000 
Average ... 144.000 

Designed for 228,300 

Maximum 265,000 

Average ... 188,453 

7. Horse power each engine is 
designed lor. 

1 High duty Worthing¬ 
ton of 180 horse 
power. 

2 Beam engines of 
.100 horse power each. 

2 Engines of 135 horse 
power each. 

S. Number of rising mains 

2 

1 

9, Length of rising mains 

2-5 and 1*75 miles res¬ 
pectively. 

1-9 miles 

10 . Sise of rising mains 

28"and 13" 

20 " 

U, Number of settling tauks ... 

5 

3 

l2r Size of settling tanks 

Each 266' X 151' 
Capacity' of each 

2 ,200,000 gallons, 

' 

Each 280' x ISO' 
Capacity of nos. 1 and 
3=2,733,065 gallons, 
and that of no. 2 
=2,819,213 gallons. 

'V 

13. Number of filters... 

7 ? 

5 

14. Sizo of filters 

Each 200' X 10' 

200 ' X1C0' 

15. Number of C. W. reservoirs 

8 

2 

Each 160'X103-3'x 12' 

16. Size of C, W. reservoirs. 

103'X105' Xl0' 

Capacity ... 1,108,700 

17. Number of service reservoirs 

43 four-tap standposts 
each siza ; 62 two- 
tap slandpostsof f" size 
151 one-tap etahdposfs; 

40 four-tap standposts, 

or stand pipes. 

54 two-tap standposts 
and 123 one-tap.stand- 
posts each off" size. 


Bo mires. 


21-09 

199,868 


27,897,000 | 
Designed for 202,000 i 

Maximum ... 189,140 j 

Average ... 172,383 j 
1 Worthington high 
Duty pumping en- | 
giue designed for gal- l 
Ions 500,000 ! 


2 ITorizonfcal engines I 
141 liurse power | 
eaoli. ! 

1 Worthington high 
duty engine, 

Designed for 4.62 ,00b' 

Maximum 455,809 

Average ... 375,1.50 


4 Beam engines of 144 
horse power each, 


■S2 and *94 miles res¬ 
pectively, i, e. 

Old ilising main 4727' 

New „ „ 4100' 

Both 24" 

(283' +20') x (238'+ 
20') x 16'. 

Capacity of Nos. 1 and 
8=6,486,120 gallons, 
and that of no. 2. 
=6,503,927 gallons. 

8 

200' X 300-' x6'~~4|" 


(178'—4") X (MS'—4") 
X(16'—1"). 

Capacity 1,879,631 
gallons. 

242 one-tap standposts, 
105 two-tap Maud- 
posts 79, four-tap 
staucl posts. 
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^ T 0 V, 

idoxiiz, &c. y m the Water Works of ike United Provinces, for 1911-12. 


CawDporC, 

Lucknow. 

Meerut, 

Mnssoorie. 

Naioi Tal. 

24-S 

9'3 

9-40 

7-28 

5'89 

157.040 

259,798 

115,808 

*11,000 

*18,027 

360,149,980 

150,000,000 

9,385,820 

M, 

429,160 

Two pumps eacli— 

Designed for 187,500 
gallons, 

Maximum 187,500 
gallons. 

Average 11:15,000 gal¬ 
lons. 

Designed for 187,500 

Maximum 188,237 

Average 178,517 

Desigued for 72,000 

Maximum 61,985 

Average 37,037 

Designed for 2,500 

Average .,. 2,400 

Maximum Not 

known. 

Lake station 14,355 

Barauadi 1 

1 13,326 
Springs ) 

2 Engines of 86 horse 
power each. 

... . .j 

2 Engines of 130 
horse power each. 

1 Engine of 26 horse 
power. 

2 Turbines each of 

90 horse power. 

Each motor pump 
designed for 150 
horse power. 

1 

31 horsepower. 

Two pumps each— 

Designed for 187,500 

Designed for 63,000 

... 


Designed for 187,500 

Maximum 187,500 

Average 174,375 

Maximum Not 

known. 
Average 117,028 

Maximum 50,611 

Average 30,327 

' 

... 


2 Engines of SO horse 
power each. 

2 Engines of 110 
horse power each. 

in 

! 

' 



2 

132 mil as 

.1 

3'5 miles 

15"main=38,292' 
13" main=8,550' 

1 

A ITS miles. 

4T 

f AyarpaHa ‘93 miles, 

A Tounochy '86 „ 

4 p; m i 

Each 26dia. 

0 ' 

Each 355' X .265' 
capacity 3 million 
gallons. 

i -20": 

3 

250' x 200' 

18" and 15" 

8 

500'x60'xll' 

w 

■ fWWyb ;7T 

/ i liglUU '-1 t j. 

(.Lake T9 mile. 

4", 3J", 3",4" 

7 

200 ''X100' 

2 

5 

200 'X100' 

2 

4 

150'x 100' 

1 

1 

1 Jewel filter 12' dia . 

.■■■; 5 

Each I3o'xl08'-S" 
X‘2' deep, 

Capacity of each 
953,8'0 gallons. 

Each 105'X107' 

48' X 52|' 

80'x24.'x6' 

*u» • • 

l07“~4 tap Blandposts 
62—2 ditto 

37—! ditto 

50'-0" high x 30' dia. 

150 one*f!»p, stand- 
posts ; 238 two-tap 
stand posts. 

34 one-tap stand- 
posts of |", 90 two 
tap standjiosts of 
I". 2 wall fountains 1 

8 iron tanks each 8' ! 
X4'X4', 8 stand¬ 
pipes of 2 taps. ■ 

84 service tanks, 27 
staudposts. 


® Sswwc-r pop.iluMtm. 

*V-■■ T- ; ‘fi 'C 
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APPENDIX 

% 

Details of Pumps, Filters , Tanks, Reservoirs, Risinc 


Particulars. 

Agra. 

Allahabad, 

Bcnarea, 

18. Size of service reservoir 

66 'din. X11'—4" deep 

80' dia.xll' deep. 

60' dia. X 15' deep 
Capacity 260,000 gal¬ 
lons. 

19, Lift of pumps from river to 
settling tanks. 

45 feet head 

94' 

79-64 

20, Lifb of pumps from (liter water 
pump to town distribution. 

147 „ 

76' 

70*74 

21, Coat of supplying water per 
1,000 gallons. 

P20 annas 

1*12 annas 

•80 annas 

22, Cost of supplying water per 
10 U' lift, 

•825 M 

’660 annas 

•53 annas 
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No. V. 

r ' tins, &o., in the Water Works of the United Provinces, for 1911-12—(concluded). 


Cnvrnpore. 

Luck bow, 

Mocrnt, j 

i 

Massoorie. 

Naini Tal. 

Holds 820,000 gallons 

| 

i 

66 # x12' 

2—Each 25' + 34' 

•* - 

28 Round service 
tanks 3'X8', ‘28 
round service tanks 
2'-8" X 3', 8 
square 1 a n k s 

6'XS'X4'. 

86-4' 

US' 

15-16' 

" 

From collecting 
roservior to 

Tonnocby .,.1,160' 
Ayarpatta ...1,093' 
Pilgrim ... 240' 

57-2' 

80' 

133-OS' 

i »e 

1'80 annas 

1*37 annas 

'96 annas 

15-S annas 

Ee. 1-3S 

8 * » 

'78 annas 

i 

•64 annas 

•93 annas 

» 0-14 
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APPENDIX No- VI. 


Detailed statement showing the expenditure incurred on works of a sanitary 
nature, executed 'under the supervision of Sanitary Engineer during the 
year 1911*12. 


Name of Municipality. 

Espauditore incuiroc 

on— 

Tota! 

expel] diture, 

Water works, 

Drainage 

works 

Other works, 


Rs. 

Rs. 

Es. 

Rs. 

Aara ... ... 

7,031 

2,990 

1,311 

11,332 

Benares ... 

... 

64,149 

34,574 

98,723 

Lucknow 

85,623 

2,17,351 

... 

3,02,974 

Kanauj ,,, 

... 

16,450 

... 

10,450 

Naini Tal 

0,091 

21 

20,440 

26,552 

Famikhabad 

... 

8,843 


8,843 

Hafcbras... 

... 

4,810 

... 

4,810 

Hardoi ... 

... 

... 

10,384 

10,384 

Mimpur 

55,58S 

... 


55,538 

Ferozabad 

... 

55.031 


55,031 

Debra Dun 

2,280 

84 

... 

2,364 

Budaan ... 

... 

1,500 


1,500 

Moraciabyl 

... 

3,42,347 

... 

1,42,347 

Total 

1,66,633 

5,13,576 

66,709 

7,36,898 


C. H, WEST, 

Sanitary Engineer to Government, United Provinces « 
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Annual Meport of the Sanitary Engineer to 
Government, United Provinces, for the year ending 
the 32si March 1911. 

Ths post of Sanitary Engineer, United Provinces, was held "by Mr. W, 6. 
throughout the year. In addition to the eight ydi"i16 t v/r j r 1U- atrifeirms tlis 
following places—Bareilly, Budann, Bhawali, Bharaiadar (Naioi Tal district), 
Debra .Don, Etawah, Pirozabad, Fatehpur, Jaunpar, Ivhurja, Gouda, Moradabad, 
and. Rikhikesh,—were visited by the Sanitary Engineer for the purpose of 
inspecting' works or advising’ municipalities on sanitary schemes. 

The folio wing officers were employed during the year on construction of 
works or preparation of projects :— 

Mr. H. id. Parker, Assistant Sanitary Engineer, was employed on drainage 
project work for Aligarh, Atrauli, Hard war 'and Lucknow 
Government House and in carrying out the Debra water supply 
scheme. 

Mr. A. .K. Nandi, Assistant to the Sanitary -Engineer, was employed on 
drainage projects for Meerut, Jbansi, Diiampur and Rikhikesh. 

Mr. H. J. Amoore was employed on the preparation of the Mirzapur 
waterworks scheme, he has since reverted to ordinary Public 
Works department duties and will probably bo employed again in 
carrying out this work. 

Mr, A. E, J. Hubbard, Temporary Engineer, is in charge of the construction 
of drainage works at Moradabad under the Sauitary Engineer; this 
work is still in progress. 

Mr. R. Miles, Temporary Engineer, is in charge of the Pjrozabad drainage 
works under the Executive Engineer, Agra division ; this work 
is still in progress, 

Mr. A. Woods, Assistant Engineer, was engaged for a few. months in 
completing a portion of the Budaua drainage scheme which has been 
taken up. .He has since reverted to ordinary Public Works 
department duties, 

In addition to the. above, surveyors and draftsmen, averaging about 22 in 
number, were employed on the preparation of plans and surveys. 

. 1 __ _ I ’ . 5} Ll..., _ 


Bhagwan Das, .Surveyor, was in charge of the Eatehgarh drainage works 
and he carried these out both economically and well. 

The interest shown by municipalities In sanitary matters continues to 
•increase, many of the larger municipalities sent in proposals for improving their 
drainage and water supply 'schemes and several small municipalities notified 
areas, and Act XX Towns asked fur maps and drainage schemes. 

The following drainage and waterworks projects were prepared during the 
year and sent to the municipalities concerned 


Mimpnr waterworks 

... 693,492 

Aligarh drainage scheme 

... 630,414 

Atrauli do. ... 

... 188,355 

Hard war do. ... 

88,928 

Meerut do. 

; ... 669.823 

Jhausi do. ... 

... 564,629 

Dlraropur do. ... ... 

... 70,281 

Rikhikesh improvement 

....' 101,571 

Lucknow Government House ... 

... 15,125 


Survey plans of the following municipalities—Almora, Etah, Tilhar—were 
prepared and sent to the boards concerned.. A v ; ;; l. : ' 

In addition to the above, important sanitary work was done at Benares, 
Allahabad and Lucknow, through the Municipal Engineers in opening out new 
streets through congested parts of the city and in building model shops and 
markets. Most of these city improvement schemes, besides being of material 
benefit, appear to have ’been financially sound as many of the improvements have 
been made to pay for themselves. ■ ■ : ' '■ A 
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The programmes of sanitary drainage schemes required by the Sanitary 
Board were drawn up, and will be found in appendices. 

As regards water and drainage works in the larger municipalities there were 
no serious accidents anywhere, and the working of these has been satisfactory. 

The extension of mains and the great increase in the number of meter 
connections at all stations as compared with the figures for last year show that 
prompter measures are taken to prevent waste, and that the increased consumption 
is due to a legitimate demand. 

Dealing with the large municipalities singly we find— 

Agra .—The engines at both waterworks stations were overhauled 
during the winter and all worn parts renewed. The High Duty Worthington 
engine continued to work economically and well. There was an increase in the 
demand for house connections and for extensions to the water supply. At present 
the engines can barely keep up sufficient pressure in the mains during the hours 
of maximum demand. A proposal for constructing a large new balancing tank, 
somewhere near the Thomason Hospital, is being submitted. This, if constructed, 
should ensure better pressure iu the mains and relieve the engines at the filtered 
station considerably, There is another proposal under submission for bringing 
a supply of Ganges canal water to the unfiltered station by gravity, the object 
of this is to relieve the strain on the engines at; the unfiltered station and to 
ensure a better supply than can begot at present when the river is low. 

The drainage works at Agra are said to be working satisfactorily. There was 
an increase of R». 1,000 in the income of the sullage farm, though about four acres 
of the farm land was cut away by the river and some of the piping was submerged. 

Allahabad .—The engines at the waterworks stations were all examined 
by Messrs. James Simpson & Co., during the cold weather. The report submitted 
by them is still under consideration of the Municipal Board and the Collector. 
Hardy action is very necessary to put the machinery at these stations into 
•satisfactory order. 

During the year a permanent extension of the water mains was made to the 
Solatia Bagh portion of the civil station and a temporary extension to the 
Magh Mela grounds. 

A new oil engine costingRs. 11,500, for supplying Jumna water to the Alfred 
Park is under erection. The larger proposal for supplying unfiltered water to 
■all public gardens and grounds which had been under consideration for some years 
has been dropped. 

The drainage project of the Allahabad municipality prepared by Messrs. 
Lane-Brown and Hewlett was revised during the year under instructions of the. 
Sanitary Engineer and has been sent to the Municipal Board for approval. The 
question of a satisfactory means of carrying the sullage across the Jumna has yet 
to be settled. 

Considerable progress was made on the new road connecting the East Indian 
Railway and Bengal and North-Western E,aikvay goods shed. This will be 
most useful in opening out a congested part of the city. 

Benares .—The erection of the new High Duty Worthington engine was 
completed, but the final report on its working is awaited. The trials will take 
•palace as soon as certain petty adjustments necessary on the pumping engines have 
been carried out by the contractors. The new steel (lock-bar) rising main, when 
collected with the delivery pipe of the new pump, leaked badly at first but the 
leakages have now been stopped. A new pump barrel was fitted to one of the 
engines at the filtered station. The existing mains have been increased by a length 
of 2,847 feet. Proposals for putting a new intercepting sewer pipe along the face of 
the Ganges between Dassaswamed and Trilockan Ghats, and ter constructing a new 
sewer between orderly bazar and the main sewer were prepared and submitted for 
sanction, as well as projects for the drainage of several areas in the pakka mahals bn 
the river side of the ridge. Useful work has been done in opening out a new 
road to the Bengal and North-Western Railway goods shed and in constructing a 
new municipal market and certain lines of shops on the new road. The water 
supply of Benares is as yet unmetered, it would be a great advantage to have 
venturi meters fixed at both pumping stations so that an accurate record of the. 
wol k done could be maintained. 
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Cawnpore .—The engines at both stations were overhauled and repaired and a 
sufficient supply of spare parts were got in for stock, 

The demand for water at Cawnpore has now got beyond the maximum daily 
supply of the present plant and proposals for increasing the maximum daily supply 
from four to seven million gallons have been submitted for sanction by the board. 
These proposals include the introduction of the Puech Chabal system of filtration. 
The cost of adopting the Puech Chabal filters will bo 177,000 and the total cost of 
the whole scheme will amount to 6 J lakhs. 

The drainage system worked quite well during the year. The sewerage 
pumping engines at Peraiat Ghat worked on an average 13-1- hours a day and gave 
no trouble. 

Meerut .—The water supply was excellent aad the machinery in very good 
order. A few extensions were made to the pipe lines costing Es. 3,382, the cost 
of this was met from revenue. 

Lucknow .—-The engines at both water works stations worked well through¬ 
out the year, but unfortunately serious cracks were found in both pump barrels at 
the unfiltered station. These have been patched up and new pump barrels have 
been ordered, 

A project for a new boiler and pumping engine at the unfiltered station 
at Gaughat, amounting to Rs. 1,07.000, has been sanctioned and the work put in 
hand. 


Two new filters have been erected and brought, into use. 

A proposal is under consideration to erect a new balancing tank. This, if 
constructed, should relieve the strain on the engines a good deal and ensure a more 
uniform pressure on the mains. 

As regards drainage works at Lucknow the Ghasyarimandi and Husainganj 
drainage works are about three-fourths done and the balance should be completed soon. 
The suilage is now no longer treated in the septic tanks and filters but passed into 
the sewers direct and conveyed to the suilage farms at GuDftl&har and the Wingfield 
Park. These farms are working very well, but there are times when the suilage is 
not needed by the cultivators, and at such times the suilage outfalls become very 
foul It is necessary for the municipality to acquire a few acres of land for 
treatment of the suilage when it is not needed for cultivation. 

A proposal for improving the portion of the Ghaziuddin Hyder canal which 
runs through Lucknow has been prepared and sent up for sanction. 

M,u$sooree.~~ The pumping plant worked well throughout the year and there 
was no serious breakdown either in the electric plant or in the pumps themselves. 

In view of the extreme, hardness of the pumped water at Mussooree, a 
proposal to provide a suitable softening plant was made but it was dropped, aa the 
cost, as reported by the Paterson Engineering Co. (about Rs. 25,000), was 
more than the municipality could afford. The work in connection with the Hydro- 
Electric Scheme is now completed and the completion report is under preparation. 

Naini Tal. —The engines and boilers at the pumping station were examined 
•by Messrs. James Simpson & Co, and the necessary repairs recommended which 
include the reboring of the cylinders and supply of new pistons and valves for the 
three engines are now in hand. It is anticipated that there will be an appreciable 
saving in steam consumption when the repairs arc completed. 

It would be a great advantage if the boilers could be fitted with mechanical 
stokers. This would give an appreciable saving in the cost of coal consumed which 
is very expensive up here and do away with the smoke nuisance ; the cost would, 
probably be about Rs. 3,000 for each boiler or Ids. 9,000 in all. This is beyond,the 
means of the municipality as present. - 

During the hot weather the rising mains gave a good deal of trouble by 
leaking at the joints, these, have how teen and American fibre rings used for 
packing instead of rubber ring with .favourable results. . 

A jewel filter plant has been erected at Naiai Tal at a cost of Its. 38,73/ and 
is giving satisfaction,:y-: A ■ 

Moradabad.‘-~Tba drainage works arc progressing satisfactorily, about three- 
fourths of the estimated work has been completed and the remainder should be 
finished within a year. 

About 100 feet of the outfall of the eastern main was carried away by an 
exceptional flood in the Ramganga river. The necessary repairs have been effected 
and the outfall is not likely to be again damaged. . ; 
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Jatmpur.—The drainage works here are practically completed, an estimate 
amounting to Es. 34,273, for special flushing arrangements has just recently been 
sanctioned and the work is in hand, 

Budam .—The portion of the drainage scheme taken up by the municipality 
has been completed with a saving of Es. 2,750 which is being utilized on petty 
additional work. 

Firozabad .—The work has been carried out as far as funds are available. A 
grant of Es. 9,000, by the Sanitary Board at the end of last year, enabled the work 
to be continued as there is a likelihood of further funds being available, the work 
should be completed by March 1912. 

At Nagim repairs and metalling of streets and roads were carried out at a 
cost of Rs. 80,132. 

The Debra Dun waterworks were completed under Mr. H. E. Parker, and 
those at Mirzapur are to be started under Mr. H. J. Amoore. 

In addition to the above works a few sites in the hills were inspected and 
reported on by the Sanitary Engineer for the King Edward Sanatorium Committee 
with a view of selecting a suitable site for a sanatorium for consumptives, 

It will bo seen that while steady progress has been made during the year on 
the preparation of projects and the construction of sanitary works, the amount 
of work which can be usefully undertaken is limited by the project staff and funds 
available. Most municipalities are anxious to improve their present drainage system 
and construct new drains on scientific lines, but few can face the expense of doing so. 
In a few instances municipalities with funds available have put aside large 
comprehensive drainage schemes as unworkable, because the total expenditure 
proposed is more than they can afford. Though it is necessary to prepare a 
comprehensive drainage scheme as a whole there is no reason why it should be 
carried out as a whole. The more urgent and important parts of a scheme can be 
taken up first and the rest left for a more favourable opportunity or postponed 
indefinitely. All that is necessary is that the levels should be worked so that 
each portion of a scheme as carried out will fit into its right place in a 
comprehensive scheme as a whole. If this point is clearly understood the 
objection to having a complete and comprehensive scheme will to a great extent 
disappear, as it does not involve a municipality in any liability for carrying 
out work which though included in the estimate it does not propose to do. 

On page 14, Appendix VI, is a statement showing the total expenditure on 
original works only carried out under the supervision of the Sanitary Engineer, 
which comes to Rs. 7,65,786, the expenditure on maintenance of water works is 
shown in Appendix II, page VIII, the expenditure on maintenance of drainage 
works has not been separately shown. 

C. H. WEST, Sum. Emr., 

Officiating Sanitary Engineer to G^t n JJited Provinces 
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APPENDIX 
Unites JPkovinces 
Statement of operations 


Particulars. 

Agm. 

Allahabad. 

Henaros, 

Population, 




By Census of 1901 in Municipality 

1,65,981 

159,545 

208,121 

Ditto Cantonments 

22,041 

12,487 

4,958 

Number of inhabitants drawing their supply 
from mains. 

1,88,022 

172,032 

208,121 

Consumption of water. 




During the year including Cantonments, gallons 

1,033,876/100 

835,347,429 

1,523,833,790 

Daily average including Cantonments, „ 

2,832,535 

2,288,620 

4,138,585 

Maximum daily average in any one month 

3,626,200 

2,927,398 

5,139,114 

Water used for irrigation and manufacturing 
purposes, gallons 

142,356,475 

57,255,000 

13,4.46,375 

Water used for domestic purposes, gallons 

891,518,625 

778,092,429 

1,515,387,415 

Water consumed per capita „ 

12-9 

12-32 

19-48 

Daily average for Cantonments alone „ 

215,087 

169,904 

1,508 

Number of house connections during 1910-11... 

1,750 

2,868 

■ 7,808' 

Number of metered connections 

68 

328 

7 

Annual receipts and charges, 




Maintenance charges ,,, ... Ba. 

80,387 

55,546 

84,245 

Cost per 1,000 gallons consumed ... 

1’24 annas 

1-06 annas 

‘88 annaa 

Cost per 1,000 gallons per 100 feet li ft 

•645 annas 

'626 annas 

•58 annas 

Cast of water per 1,000 gallons including interest 
and sinking fund charges. 

2 - 80 annas 

0*102 annas 

1-84 annas 

Lift of pump. 




iFromriver to settling tanka 

45 feet 

93-43 feet 

78*08- feet 

From filtered water pumps to town distribution 

147 feet 

75-91 feet 

69-98 feci 

Total lift 

192 feet 

169-34 feet 

148 08 feet 

Income from watennorks. 


>C// r 4„/ U j; 


Water rate recovered daring the your ... Rs. 

80,108 

89,778 

98,733 

Sale of water and other receipts ... Rs. 

30.584 

37,844 

8,908 

Total income «,> Rs. 

1,10,687 

1,27,622 

1,07,701 






S«D!muc rnsidontia t 
Cfmbouments nob 


Cold weather populat 

ft) Theao refer only to tha pumped anpply and not 

A 
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No. I. 

WATEB 8 ? 08 ES. 

during the year 1910-11. 


fiswnporo. j 

Lucknow. 

Jlserut. 

Mcssooreo, 

Hsiai To!. 

172,674 ! 

240,568 

73,740 

14,639 

14,220 

24,496 

23,407 

: 39,389 

3,711 

914 

i 172,674 

263,975 

: 113,129 

14,689 

15, KM 

1,326,747,895. 

: 812,514,411 

345,625,449 

22.955,450 

23,103,821 

8,634,926 

2,226,067 

946,919 

62,892 

63,293 

14,296,054 

3,425,996 

1,592,123 

80,470 

230,951 

' 316,800,333 

157,608,000 

6,129,670 

Nil 

■ 

94,830 

1,009,947,562 

654,906,411 

340,495,779 

22,955,480 

I'J 

28,003,991 

1602 

S’5 

7-80 

4-28 

5-2 

*»e 

910,111 

343,854 

648 gallons 

2,672 

1,711 

629 

429 

111 

169 

437 

112 

30 

112 

163 

Ks. 113,902 

66,668 

*22,876 

21,374}- 

42,095 

1-49 aunaa 

1-3 annas 

■ 

1-04 annas 

14-S9 annas 

1-62 annas 

.... 

•78 annas 

*74 annas 

*87 annas 

*19 ttHDW 

2-23 annas 

2’91 annas 

3-35 annas 

Es.2-54 

Es 3-31 

88-51 feet 

104-2 feet 

15-16 feet 

Nil 

Nil 

56-91 feet 

75-6 feet 

125-25 feet 

1,700' 

Tonnnchy... 1160 
Ayaruatta... 1093 
Pilgrim ... 240" 

145-42 

179-8 feet 

140-41 feet 

1,70 O' ifotu collect¬ 
ing reservoir to 
town distribution. 

. ! 2493' 

Nil 

31,437 

Nil 

Nil. 

l||l 26,305 

83,130 

70,218 

40,02S 

6,021 

8,711 

33,190 

101,655 

- 40,028 

5,621 

35,017 


population. - r ’■ : -K 

inoludad. i. ■/. j \h: 

of Jfnasooree ’ 4,741, C. B. WEST, Sotimj. Shoe., 

Kaini Tal ... ... 6,808. M ’.(favernment, ffaiie# Pnwiftcw* 

So that m&da by-gravitation or other services, 
which amounts to Ea. 6 l«. 
house eoeasetsoB charger, 
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APPENDIX No, II, 


Annual maintenance accounts of waterworks in the United Provinces during the 

year 1910-11, 


Nature of charges. 

Agra, 

Allahabad. 

Benares. 

Caivnporfi. 

Lucknow. 

Meerut. 

auBsooree, 

Mm TaJ, 

1. Establishment'-* 

Ss. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Ra, 

Rs. 

fa) Permanent establish- 

22,986 

24,111 

25,543 

27,162 

24,421 

mfUn 

113,316 

8,979 

ment. 









0) ©flics contingencies,, 

2,391 

492 


385 

341 

6,187 

35 

ISO 

(e) Rents „»» 

... 

300 

i 

« ■ » 

20 

360 

/' ,,1 


2. Pumping ■— 


i 







(fX) O0[il **>*> ««» 

SO,442 

IB 

30,684 

38,725 

24,761 


.<>96 

| 20,019 

(b) Oil and waste 

2,918 

1,112 

3,051 

2,253 

1,402 

426 

®« « 

l 695 

(a) Other stores ... 

2,688 

1,078 

3,069 

3,252 

1,298 

2,589 

406 

71! 

3. Intake-- 









(a) Training river ... 

■« i 

... 

... 

1,523 

0Q« 

; 

L IdR 


(5) Clearing channels 

3,148 

13 

93 

604 

... 

60 

3 


and wells, 









4. Settling tanks and 









filters —• 







I 

f 


(a) Clearing settling 

998 

606 

3,416 

511 

1,627 

60 

14 

■ « 0 

tanks. 





1 




(b) Clearing and renew- 

1,507 

616 

3,727 

4,860 

372 ! 

1,626 ! 

»«i 


ing filter beds. 









(c) Purchase of sand. 

8,400 

668 

2,667 

9,748 

1,947 

* 9 * 

ese 

378® 

§. Distribution— 









(a) Pipes and fittings 

1,023 

3,554 

2,279 

5,701 

2,045 

3,490 

222 

4,406 

(b) Meters 

472 

2,243 

... 

10,753 

3,228 

«*«* 

k 11 9 

1,654 

6, Repairs'— 









{a) To tanks 

234 

. n * 

79 

82 

435 

4l 

■ 

.. 87 

(b) To buildings and 

414 

487 

1,460 

: 915 

753 

946 

701 

m 

grounds. 









(c) To machinery 

1,843 

7,103 

5,942 

6,520 

2,687 

... 

369 

2,819 

7. Water analysis 

926 

474 

a 1,438 

908 

1,436 

750 

19 

1,648 

Total 4.. 

80,387 

55,146 

84,245 

1,13,902 

66,663 

125,881 f 

j 15,230! 

| 42,096 


• Purchase of ulnnsioa. 

f Including Rs. 3,505 on account; of iiOHija connection charges. 

X Including temporary establishment. — 

| Excluding electric works maintenance which amonute to Rs. 8,144, 

C. a. WEST, Surm Engb., 

Ojjjfg. Sanitary Engineer to Government, United Province*? 
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APPENDIX No. III. 


Statement showing the initial capital cos' and cost of subsequent extensions and 
improvements incurred on waterworks in the United Provinces up to 31 si 

March, 1911. 


Waterworks Station®. 

Initial capital 
cost. 

Cost of 
sntuerjoeut 
extensions. 

Coat of exten¬ 
sion during the 
year 1910-11. 

Total. 


Its. 

Rs. 

Rs. 

Es. 

Agra 

11,70.761 

6,24,921 

3,438 

17,99,120 

Allahabad 

16,24,061 

1,51,474 

19,061 

17,94,596 

Benares ... 

25,61,881 

4,22,369 

22,5.13 

! 30,06,768 

Gawnpora 

14,44,570 

2,49,222 

I’i) 

o 

o 

16,96,992 

Lucknow 

15,15,736 

2,10,425 

56,013 

17,32,174 

Meerut ... 

7,51,710 

27,356 

3,382 

7,32,448 

Mussooree 

1,44,014 

10,876 

1,980 

1,56,870 

NftiniTal 

2,47,000 

2,96,158 

32,079 

5,75,237 


APPENDIX IV. 

Statement showing rate of filtration and results of waterworks of the United Provinces 

during the year 1910-11. 



Kate oE nitration in cal Ions per 
square foot iu 2-t nonra. 

Chemical teats. 

Bacteriological tests. 

MunicipuUiioa. 

Maximum. 

Minimum. 

Average. 

Good. 

. 

Bad. 

Tots,). 

K umber o£ 
tnbea sent to 
Chemical 
Examiner. 

Number con¬ 
taining over 
100 eoloaisa. 

..... 

35 

28 

30-4 

10 

3 

13 

. 27 


Allahabad 

30-26 

1259 

28‘8 

... 

... 

:>'P 

230 

nil 

Benares 

45 

22 

315 

46 

1 

47 

311 

15 

Cawnpore 

50 

27 

307. 

.1 

* a • 

1 

192 

2 

Lucknow 

38 

14 

237" 

58 

2 

60 

353 

' 

7: 

Meerut 

■ 

30 

.. -90 

15-8 

• 48 


49 

200 

nil 

Mussooree 


i:'.- 

v ; ; ■“ \ 

»»» 

... 

... 


... 

Nttini Tal ... 

: ; 

... 

VI 

• 5 

... 

5 

... 



0. H. WEST, Supdg. JEsflit., 

Qffg. Sanitary Engineer to ffcvtrnment, United Province}. 
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APPENDIX 

detail of Pumps, Filters , Tanks, .Reservoirs, Rising 


Fartioulnrs. 


Allahabad. 


3. Consumption of water per 
capita in gallons. 

2, Huml>er of inhabitants drawing 

their supply of water from 
the mains. 

3, Water used for irrigating and 

manufacturing purposes. 

4, Power of pumps per hour in 

gallons at river. 


1 S.8,022 


142,356,475 

2 Horizontal pumps, 
each— 


172,632 


57,255,000 


208,121 


13,446,375 


Designed for 126,000 Designed for 252,000 


Designed for... 
Maximum ... 
Average 
1 Worthingto 
Duty pump. 
Designed for 
Maximum ... 
Average 


. 84,000 
. 96,000 
. 78,000 
n Low 

120,000 

132,000 

102.000 


Maximum .. 
Average 


5. Horse power each engine is 
designed for. 


2 Horizontal pumps of 
28 horse power each. 
1 Worthington. Low 
Duty engine of 31 
horse power. 


. 129,953 Maximum ... 189,140 
. 108,882 Average ... 172,383 
1 Worthington High 
Duly pumping en¬ 
gine designed for 
500,000. 


2 Engines of 102 horse 2 Horizontal engines 
power each, 141 horse power 


each. 

1 Worthington High 
Duty pumping en¬ 
gine. 


0. Power of primps per hour in 2 Beam engines each Designed lor 223,320 Designed for 462,000 
gallons at filter. Designed for 182,000 ' • . 

Maximum ... 200,000 Maximum ... 200,80)1 i.Maximum ... 455,809 
Average ... 180.000 

1 High Duty Worth- Average ... 168,253 Average ... 375,150 

ington. 

.Designed for 150,000 
Maximum ... 156,000 
Average ... 144,000 


7. Horse power each engine is 1 High Duty Worth- 2 Engines of 135 horse 4 Beam engines of 114 


designed for, 


S. Number of rising mains 
if. Length of rising mains 


ington of ISO' horse 
power. 

2. Beam engines of 
100 homo powor 
eaoh. 


28" Main ...15,020' 
18" Rider ... 9,240' 


power each. 


horse power each. 


10,032' Old rising main 4,727' 
New rising main 4,100' 


10. Size of rising mainj 


28" and 18" 


Both 24" 


11. Number of settling trurlss 
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No. V. 

Mains, &c,, in the Waterworks of the United Provinces for 1910-11. 


Cawnporti, 

Lucknow. 

Menrttfc. 

| Xtussaorce. | 

Saiiu Till* 

16 02 

S‘o 

7-89 

4*28 j 

5 -2 

1,72,674 

263,975 

118,129 

*14,689 

15,164 

3,168,00,633 

157,008,000 

5,129,670 

Nil 

94,830 

Two Pumps each— 
Designed for 187,500 
gallons. 

Designed for 187,500 

Designed for 72,000 

Designed for 10,800 
at collecting re¬ 
servoir. 

Lake station 14,355 

Maximum 157,500 
gallons. 

Maximum 188,237 

Maximum ... 61,985 

Maximum... 11,700 

Baranadi 

> 13.326 

Average 143,444 gal- 

Average ... 178,517 

Average ... 37,037 

Average ... 11,100 

i ■ 

Spring J 

Ions for the year. 

| 

i 


2 Engines of 86 horse 
power each. 

■ 

2 Engines of 130 In¬ 
dicated horse power 
each. 

; 

3 Engine of 26 horse 
power. 

2 Turbines of 90 
horse power each. 

Each of fchs two 
motors designed 
for 150 horse 
power. 

■ 

31 horse power 

. 

Two pumps each— 
Designed for 187,500 

Maximum 199,736 

! 

Designed for 187,500 , 
Maximum, 

Average ... 117,028 

Designed for 66,000 
Maximum ... 50,611 

Average ... 30,327 

Nil 

Nil. 

Average for 
the year.,. 176,959 




2 Engines of 80 horse 
power each. 

2 Engines of 110in¬ 
dicated horse power 
each. 

1 -DA "■ - •. ■ 

Nil 


2 

r. . ■ ■ 

I:-' -■ v -7 - At: : 

1 

1 

1 

4 

7,000' 

18,830' 

16" main 38,292' 

13* main ’8,550' 

6,000' 

Ayarpatta... 3,315' 

Toanochy... 3,530' 

} 

j Pilgrim ... 3,830' 
iLake ... 1)025' 

Each 20" dia. 

20* 

15" and 13* 1 

6* | 

8$* 4/ 3,* 4* 

3. 

3 

i - %;■ •: ; . 


Nil 

1 sa - 


* Samaaer resid^xi tint papalatioB, 
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APPENDIX 

Detail of Pimps, Filters, Tanks, Reservoirs, Rising 


Particulars. 


Allahabad. 


Benares. 


12. Size of settling tanks 


IS. Number of filters 


Each 266' X151' Each 280'XISO' (288' -f 20') x (238' + 

Capacity of each Capacity of Nos. land 20')xl5'. 

2,200^000 gallons. 3=2,773,065 gallons, Capacity of Nos. 1 and 3 
and that of No. 2 =4,672,922 gallons, 

=2,819,243 gallons, and that of No. 2, 
=4,724,227 gallons. 


14. Size of filters ... 


Each 200'X10' 


200' x 100' 200' x 100' x 6'—44" 


15. Number of C, W. Reservoirs 


16. Size of C. W. Reservoirs ... 


103' X 105' x 10' Each 160' >< 103-S' xl2' 
Capacity 1,168,700 


17. Number of service reservoirs 43 Four-tap standposts SI Four-tap standposts, 

or stand pipes, each f" size; 62 two- 50 two-tap standposts 

tap standposts of £" and 128 one-tap stand- 

size, 150 one-tap stand posts each of f" size, 

posts. Kennedy’s self closing 

push taps and waste 
nob cocks, &c., 29. 
Wall box stand pipe 7. 

18. Size of service reservoir ... 66' dia, X11' — 4" deep 60'dia. Xll' deep 


(178'-— 4") x (148'—4") 
X(16'—l"), 

Capacity 1,879,631 
gallons. 

237 One-tap standposts, 
105 two-tap stand- 
posts, 73 four-tap 
standposts. 


60' dia. X15' deep 
capacity 260,000 
gallons, 


19. Lift of pumps from river to 
settling tanks. 


20. Lift of pumps from filter 
water pump to town distri¬ 
bution, 


21. Cost of supplying water per 
1,000 gallons. 


1*24 annas 


•06 annas 


•88 annas 


22. Cost of supplying water per 
100' lift. 


■645 annas 


•625 annas 


•58 annas 
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No. V. 

Main*, <£*<?., in the Waterworks of the Untied Provinces for 1910-11—(couolndad). 


O&wnpore. 


Inch 355' X 255' 
capacity 3 million 


Lucknow. 


250'x 200' 


walloBS, 

a 


200' X100' 


200'X100' 


ITeorut. 


Mustoort*, 


lOO'xeo'xir 


Nil 


Kami Tal. 


150'X100' 


Each 135'X105'X 
12' deep. 

Capacity of each 

1,020,577 gallons. 

307—4 tap standposts 
62—2 ditto 
87—1 , ditto 
Tower 50' —6" high 
XSQ' dia. 


Holds 320,000 gallons 


88-51 feet 


56-01 feet 


Each 105'x 107' 


154, one-tap stand- 
posts; 226 two-tap 
stand posts, 


6§'Xl2' 


104-2 


Average 75 6' 


1-49 annas 


, 1*3. annae 


t 5 anmis 


Nil 


Nil 


48'x52j' 


32, one-tap stand- 
posts off* ; 86 two- 
tap stamlpoats of 
i* 

4 « 

2 wall fountains, 


8-Bach 25'X31' 


Nil. 


Nil, 


3 XS0'X24'XG' 
2x40'x25'x8' 
1X 30' X 20' X 8' 


12 iron tanks, 29 64 service tanks, 


.standpipes of two- 
taps, 


15-16' 


27 standposts. 


Nil 


125-25' 


1700' 


1-04 annas 


14-89 auw 


*87 asuas 


28 Bound service 
tanks 3'X3' ( 2S: 
round service 
tanks 2'—8*>£3*1 
■ 8 square tanks 

S'XS'X-F. 

From collecting 
ressrviot to 
Tonnochy...l,160' 
Ayarpatta... 1,093' 
Pilgrim ... 240' 


1 -82 annul' 


-19 atuws s 


: .0, H. WEST, S l-pds, Ekgs., . 

:jj iifnHavM Engineer te Government , United ProfiiMtt,: 
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APPENDIX No. VI. 

Detailed datewM showing the expenditure incurred on works of a sanitary 
nature, executed under the supervision of Sanitary Engineer, during 
1910-11. 


Name of milnicipality. 

Expenditure incurred ou— 

Total 

expenditure 

Waterworks. 

Orninago 

works, 

Other works, 


Es, 

Es. 

Es. 

Es. 

Agfa 

3,433 

5,204 

... 

8.642 

Benares 

... 

47,708 

1,04,562 

1,52,270 

Lucknow ... ... 

50,903 

2,05,418 

p . . 

2,56,326 

Mira a pur' 

... 

710 

2,400 

3,110 

Famikbabad ... 

' 

20,071 


20,071 

Debra Dun. 

2,723 

» 8« 

... 

2,728 

Moradabiid 

< i * 

1,65,429 

... 

1.85,429 

.Aligarh 

♦ *« 

2,938 

... 

2,938 

Hathras 

... 

2,910 

... 

, 2,910 

Sardhana 


1,170 

... 

! i.iTo 

Fimabad 

6*0 

43,368 

4 44 

43,388 

Kantmj 

0*4 

4,966 

... 

4,965 

Mainpuri 

4 t < 

52 

« » 1 

52 

Atrauli ... . 

* * 4 

909 

... 

309 

Dhampur ... • 

... 

1,860 


1,860 

Jbanai 


2,720 

... 

2,720 

Fatehpur 

III 

978 

<10 

978' 

Hard war 


716 

... 

?ie- 

Etah 


G38 

»•< 


Ufit0 sa t 

III 

713 


713 

Jaunpur 

■ 4.** 

66,826 

... 

66,326 

Tilhar 

: 

»** 

913 

*«4 

913 

Naginet 

Ml 

26,089 

» i « 

26,039 

ToisI 

57,069 

6,01,755 

1,06,962 

7,65,736 


C. H. WEST, Smm Engk., 

Ofy. Sanitary Engineer k Government, United Fwinm? 
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Siinw *f places, 


1 . Shurjs, 

2. Super 

3. Fyxnb&d 

4. SnixTanpnr ... 

fS. IInlij*hanpM 

fi. IUkbikcih M , 

7. Almora 

8. Kansu, ... 

!). Etnwtk 

10 Mairipnri 


APPEND IS 

PROGRAMME OF SANITARY WORKS, UNITED 

I.—Works to 




Beplieu rewind from the municipality on tho thrse 
pointn raised be tow—. 

Description of 
work MJdits 
estimate. 

Kcmaris lij Government, 

Pnnde Rvaihiblu 
for the woL’k, 

Income with 
reference to 
the actuals of 
the preceding 
throe years. 

Method by which it 
is proposed to raise 
any additional 
income and method 
of repayment of 
loan, if taken, 



lis. 

Ks. 


Drain Age works coat- 
tog Us. 1,37,840. 

Part of tho cost would he met 
from the cash balance 'which 
at the close of the year 11 ; 08- 
9 amounted to fe. 42,204 
and a loan of a lakh would 
probably be neeemry, the 
Board shook! be able to afford 
this. 

44,000 

54,973 

By taking a loan of 

1 lakh of rupees 
which will be repaid 
without' .levying 
fresh tnr. 

Drainage works esti¬ 
mate, Its. 2,1)8,893 

In 1908 tho Board had a surplus 
income of Its 10,000 trillions 
allowing any tram for original 
works, but subsequently a 
deeliuoin the octroi income 
disturbed the financial posi¬ 
tion, The Hoard should be 
able to finance tho scheme 
bntenquiry will be necessary 
before tho project is placed 
on tho programme. 

41,000 

1907— £6,010 

1908— 40,189 

1909— 44,057 

Ry taking a loan to 
he repaid by 40 half 
yearly instalments 
of equal amount. 

Drainage worki esti¬ 
mate, Bj. 3,79,533 
+1,71,481. 

Nothing can ho done towards 
the execution of the solicit a 
till either taxation is raised 
or tbo Government is in ft 
position to giro assistance, 

No funds. No- 
thing can bo 
Baid towards 
the execution 
of the scheme 
till cither tax- 
a'ion ii raised 
or Government 
gives assistance. 

1,12,574 

Enhancement of 

octroi duty. 

Drainage works esti¬ 
mate, ll«. 3,C9,80S 

Tho Board can finance the 
complete scheme. 

1,61,000 

. 

1,47,545 

Application mads to 
Secretary, Sanitary 
Board, fur a grant of 
Its. 2,00,000. Will 
not lake a loan but 
raise tile octroi doty, 

Drainage works esti¬ 
mate, Kb, 0,57,418. 

Here also the octroi figures 
vary a groat deal frmn year to 
year so that it will be news- 
my to ask the Board to work 
out a normal budget and to 
state cteariy it» financial 
position. 

S,000 

• 

• 

1,39,000 

«« 

Drainage works esti¬ 
mate, Ks, 1,01,571. 

5*9 

ill 



Drainage works esti¬ 
mate, Its. 27,948. 

Thu Manicipal Board has decided 
to defer inking op the project 
tilt it bar revised its system 
of taxation. 


21,500 

■ , 

By taking loan and, 
raising the income 
by additional taxa¬ 
tion. 

Drainage works esti¬ 
mate, K«. 29,385, 

Tin committee of tks notified 
area could probably afford 
to undertake the scheme. But 
to defray tho loan charges it 
will he necessary to slightly 
raise tlio incidence of taxa¬ 
tion and the committee should 
be asked for its view*. 

5,000 a year 

8,070 

No loan will betaken. 
Income has been 
increased by raising 
taxation. 

Drainage works esti¬ 
mate. He. 3,6 9,OS 5. 

Tho Board cat) finance the com¬ 
plete eckeine. 

... 

... 

... 

Drainage works esti¬ 
mate, Ss. 2,66,093. 

The present inootne is only 
mflioicut for the ordinary ex¬ 
penditure, nod taxation must 
be enhanced if the project is 
to bo taken np. The Muni¬ 
cipal. Board should b» 
addressed 

la* 


By laking a Icon 
which can bo repaid 
by enhancing the 
octroi duty. 
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So. VII. 

PROVINCES, ARRANGED IN ORDER Op URGENCY, 

BE UNDERTAKEN. 


Remarks by Sanitary Engineer, 

Remarks by Sanitary Board. 

This project was prepared by Mr. Standiey and sent in and sanctioned just after 
1 took charge, I beliovu the municipality are thinking of starting on a por¬ 
tion of the work. 

Class ss ready and urgent, 

The Collector of Moornt (Mr. L. Porter! pressed urgently far this project and 
it got out in record time in March 1909 and was finally sanctioned by Sanit¬ 
ary board ft ml Government. They iuteuded to finance I lakh's worth of it 
hut nothing has been done. 

The Board in letter no. 307, dated the 7th October 1910, said they hod applied 
for 1 livlrh lfun in 1909. Rupees 12,000 for land anil Its. 7,735 for now station 
road has been made in the budget and the work is in progress. Therefore 
Bs, 19,735 should ba excluded from the total amount. 

Ditto, 

This project has boon finally passed by Government and Sanitary Board, But 
the Board so fat have not been able to finance any part of it, f believe they 
intend to toko up tho Fatebganj naln portion which although forming part 
of tile whole scheme is a separate piece by itself, but so far nothing has boon 
started, 

Ditto. 

. 

The final project is now before Government, The Board asked for Rs< 2,00,000 
from the Sanitary Board to enable them to start. 

i 

• • ' 1 


This scheme is now with the Mnnioipai Board, They lire awaiting the return 
of Mr. Tyler beforo doing anything further. 


This project has just been completed and submitted to Manager, Rikhikosh 
Improvement Fuad. 

Ditto, 

This is a email sckoine which tho Board intend to carry ont themselves. 1 cm 
now preparing an accurate mop for them which they asked for. 

Ditto. 

This work will probably be carried ont slowly hit by bit by the Board’s ovtrseer. 

I am told tho out,full advised and deaigued by me lias boon built. As 
tho town itself possesses very stoop gradients iudeecl, the project is really a 
simple One, and tho smallest sort of drain carries away any thing very quickly. 
If the ontftiU has been built, it isa stop in the right direction. 

Ditto. 

;• : V; ; c ;,’,;:-;.'V'7 

This project, i fancy, the Etawah Board are not very lenen on. I had a can- 
ference with tho Collector a short time ago anil they coutemp.ate doing 
some portion of it and I do not think they wish to take » loan. 

This project takes in the whole of Mainpuri which makes tho cost per head 
high. Il can, of coarse, like all the projects, ho taken up ia blocks bat bo for 
they havo not seen their way to financing any part of it. 

i -• ■ i, , V. 

Ditto, 


/ 
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APPENDIX' 

PROGRAMME OF SANITARY WORKS, UNITED 

I.—WOEKS TO BE 






Replies received from the* municipality on the three f 
points raised below— 1 

Names of places. 

Description of 

work iiud its 
ebfciniuto, 

Remarks by Government. 

Funis avuilube 
AV the work. 

Incotin? with 
reference l.o 
the iictiul* of 
tho preceding 
three yours. 

Method by which it 

3s proposed to raise 
nny additional iu. ] 
come ami method J 
of repayment of j 
loan, if taken, 





118 . 

Ks. 


n. 

Dhampur ... 

Drain act; work« esti¬ 
mate, Us. 70/281 

The margin on the figure in Dib 
Secretariat ie only Es. 1,000 
and before anything is (lone 
it will he necessary to ask tho 
Hoard to esphiiu how funds 
cim be provided. 

1,000. 

The annual 
tiliftrge.ft ex¬ 
ceed the in¬ 
come. 

It is proposed to take 
r, loan or levy any 
additional taxes. 

13. 

Meerut 

Drainage works esti¬ 
mate* Its. 6,50,000. 

Without any provision for 
original works tlie income 
exceeds tho expenditure by 
Ks. 15,000 or 16,000 but some 
money must ha set aside 
annually for works find tha 
real margin is considerably 
loss If however the scheme 
is to bo undertaken piece¬ 
meal this will not Matter. 

12,500 

3,0-1,758 

Tho work will he 
undertaken piece¬ 
meal and paid for 
Iron) rovemio, 

13. 

Jhnnsi 

Drainage worts, 

Its. 6,64,627, 

Tho excess of income over ex¬ 
penditure is only autllcienfc to 
cover til', charges on a loan 
of one lakh. The municipal 
board wanted drains or before 
water works. Hut it will be 
necessary to settle definitely 
what ia to be done about 
waterworks scheme before 
the drainage project ia taken 
«1>. 

60.0C0 

8G,iee 

■ 

By loan and by addi¬ 
tional taxation. 

•14, 

Allahabad 

Drainage works, 

Ks. 18,32,628. 

The Mnncipal Board has bean 
ashed'to clear np the Grout- 
Cinl position and it further 
coa.it.indention will be inside 
whan their report is received. 

20,000 

6,67,841 

Will not take a loan, 
ask Sanitary Board 
to make a grant of 
five lakhs, 

15. 

Aligarh ... 

Drainage works, 
Its. 5,50,OOu, 

The board can afford to take 
a loan of who in lit lakhs and 
it, bus Us. 28,200 invested. 
But if this whole scheme ia 
taken up nud further taxa¬ 
tion is necessary, the munici¬ 
pal board must be addressed 
ou the financial question, 

00,003 

{11,54,0 

It will probably be do. 
eirted to take up tho 
works, by instal¬ 
ments and to lin- 
unce it by email in- 
ci esses of taxation, 
hut details ciiunot 
be given till the 
sohoino is sen t, 

■ :y:>:.T 

* _ 

Fatchpw* 

Br,'linage worts, 

Hu. 1,80,00-J. 

Tho surplus of iacmnfi over 
the expenditure is about 
Its. 8,500 u year, the Munici¬ 
pal Board reported that it 
would take up work on tho 
scheme from limit to time as 
funds wore available, and in 

view of ibis fact it is.for the 
Sanitary Board to consider If 
tho scheme should ba pto- 
ciotleu with, 

10,000 

' • ' 

' 

.... ■■■■- ' . . 

22,218 

H is not proposed to 
take u loan or valso 
any addi t i o n a 1 
income, 
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Ho, Til. 

PROVINCES, ARRANGED IN ORDER OF URGENCY, 


USDmAKBH— (continued). 

Remarks by Sanitary Engineer. 

Bemarks by Sanitary Board. ■ 

This scheme haB lately been completed. It is a small municipality onJ will 
require help, it is a place to which a giant might irdl be given by the 
Board, The Board say that tlio ecliomo is not necessary but that if Govern* 
meat press for it, it must bo done through a Government giant. 

Classed gs ready and urg?s£j, 

Tie project is now being completed. It will be a ]% project, but if Hie 
manicipnBfcy can build its mains, tin root can be done block by block. 

\ 

' 

Ditto, 

. 

Tho scheme is approaching completion. They would lilco to spend about 
Bb, 25,000 ununnlly aud do tiro work gradually. 

Ditto,. 

The scheme lias now been revised by Messrs, iane-Brown and Hewlett and is 
now with in*. It is, I think, a considerable improvement on the original 
scliomo mid is some lakhs cheaper. But unless the nmninip.ality can tiaunoo 
a sum of about Gvu lakhs not much can be dono as the lirat works must, 
bo the pumping statiou and the sewage main across the Jumna. The Board 
have stated they are not in n position to finance fnrlhai loans till 
1921. They have asked (Jovurumeat to coma to their assistance and niako 
a special grant of five lakhs or some sueli sum ns will eimhlo thorn to make a 
start. 

Ditto, ■ 

; This scheme lias lately hcon completed, and is now hoing considered by the 
board, 

:■ ;Y v :U ; : : Y>.IlfY; Y :i• 1 J Y-Y:k y Y; : YYY ;'. 

'This scheme is under preparation, nnd will bo completed by the end of the 
year. The Board have Es. 20,000. They propose to carry it out by their 
own agency piecemeal. ' Y ' , 

.. 

cYl Ditto, 





. 
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APPENDIX 

PROGRAMME OP SANITARY WORKS, UNITED 

I.— Works to be 


Replies received from the municipality on the three 
points raised below. 


Humes of places. 


Description of 
work and its 
estimate. 


Remarks by Government. 


Funds available 
for the work. 


Income with 
reference to 
the iicfcunla of 
the preceding 
three years. 


Method by which 
it if! proposed to raiso 
any additional 
income and method 
of repayment of 
loan, if taken. 


17. Hardw' 


Drainage works, 
Rs. 1,00,000. 


*8. Atranli 


Drainage works, 

Its. 1,25,000. 


The scheme should be explained 
to the Commissioner who 
will decide whether any part 
of its coat can he mot from 
fair fund account. The 
balance in this account at the 
close o£ the year 1908-9 was 
£a. 42,059 and the income 
exceeds tbo outlay bv about 
li». 15,000 a normal budget 
of the ordinary income and 
expenditure indicates a sur¬ 
plus Eutfieient to cover the 
charges on a loan of a lakh, 
hut this makes no allowance 
for original works. 

On a normal budget, the mar¬ 
ginal works work out to 
its. 2i fl 00. The Hoard should 
be addressed. 


Board can devote 1907-8—55,981 The Board suggests 
Re. 10,000 1908*9—54,791 the work to he done 

during next 1909-10—52,921 iu three years and 


year for the 
work. 


in three years and 
is prepared to pay 
E«. 80,000 and pro¬ 
poses that the 
balance Us, 20,000 
bo mot from the 
fair fund; it is not 
proposed to take a 
loan but to enhance 
the octroi duty on 
goods and the pil¬ 
grim tax. 


It is not desired to 
take a loan or levy 
additional taxes. 


3.9. Anirohn 


Drainage works, 
Bn. 2,67,5.13. 


A normal budget indicates a 
possible surplus of only 
Es. 3,000 anil it seems acces¬ 
sary to ascertain from tho 
Municipal Board ia what 
Btnge it propuses to curry 
out the scheme and how pro- 
vide funds. 


:20. IiMdour Drainage, St. 2,00,000 


31. Lucknow ... Water works, Gau- 
gbat, Es. 4,00,000. 


Unnblo to carry out 
tho scheme. 


28. NaintTal 


Latrines and pail 
depots, Ea. 1,00,000. 


513. JSimpur 


IV itcrvorh, 
Ha. 6,32,000. 


4. Benares ... Sewerage and surfnea 
drainage scheme. 
Us. 2,00,000. 


$u Caunpote Improving emreet- 
vaney lln.nway, 
draining Collector- 
gnuj and L'lchiuan- 
linrirn, Ea. 55,000. 


26. Lucknow Town improvement,. 

Ra. 2,40,000. 
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No. VII- 

PROVINCES, ARRANGED IN ORDER OF URGENCY. 

TOPebtaken—( concluded). 


Remarks by Sanitary Engineer, 

Remarks b, Sanitary Board. 

This scheme is still under preparation and will be submitted about January 

Classed as ready and urgent. 

Hire scheme is nearly ready, Thin is a small municipality, and one that the 
Sanitary Board wight help. The Board say tint tlwy cannot tontine it. 

Ditto. 

Tlio Bonn] have ttofiuttely decided th/ifc tlia project js altogether too ambitions 
& erne for theca t-j attempt, aad I rather agree with them as it involves 
pumping. 

! 

, 

Nos. 20 to 26 added by tile Sanitary Board m being 
of importance, The projects bower eeate not yet 
ready. 

. m 

f 

. . ’ • ■ ■ -1 


! ; - .. /?. ’ '■u 1 


»•« ' ' ' 
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Y GYU WHSf, Scpbs, Ei'Gu., ■ 

(Sfy.-Mito&Bijfanh- to Qcufuvmt,'U»UiiTf<)wkU' 
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APPENDIX 

PROGRAMME OF SANITARY WORKS, UNITED 

II. —Projects 





Replies received from the miinierpality on tho three 
points raiser] halmv. 

) 

Hamcs of places. 

DriRCi'i fttioii of 
work and its 
t st imate. 

Remarta by Government, 

Funds available 
for the work. 

Income with 
reference to 
the actuals of 
the preceding 
three years. 

Method hy which it 
is proponed to i**uu» 
any Additional in» 
come and method 
of repayment of 
loan, if take a. 





Its, 

K». 



1. Bahraioh ... 

Dr a in ago project 
costing Rs. 414,372- 


1 


... 

j 

t 

2. Iienarcs 

- 

... 

... 

... 


{ 

1 1 

3. Muttra 

Drainage works ... 

... 

No funds 

24,200 

, 

Enlmnceniotifc of 

octroi duty and 
raising a subscrip¬ 
tion. 

j, 

h 

l 

i 

[ 

4. Bvihclatau „„ 

Ditto 


30,000 which is 
tiro nuiount 

allotted by tho 
Sanitary iSoai’d. 


Ditto 

'c 

5, Utah 6 ,. 

Ditto ... 



1 

Tlio Board do not re¬ 
quire a loan or auy 
assistance iu cons¬ 
truction but pro¬ 
pose to construct 
tlioip own drains 
year by year out 
of curronb funds. 

. ) 

i 

1! 

| 

f; 

6, Glw.jipm 

Drainage works 

costing Kb, 4,35,08s. 

»♦! 

25,000 

51,000 

By further taxation 
and getting a loan 
of Kb. 'i 5,000. 


7. Tillur 

■ Draining® works ... 

•«( 

15,87(1 

35,817 

It is proposed to 
raise tho income 
hy further taxation. 

f 

J 


Ditto ... 

M* 

... 

... 

... 


9. Siiabganj 

Drainage work esti¬ 
mate, Its. 60,000. 

Tlio statistics available here arc 
insufficient to bo the basis of 
a normal and the Comnuttoo 
of the notified area should be 
Eslsed to ejplain its financial 
position, 

IH 

9,144 

By further taxation. 

■ 

■ 

j 

■ "f 

' E 

.. ‘ f{t> 

‘ , k) 

10. Sbikohabtid ... 

i Drainage works 

' ... 

♦ >» 

6<»« 

... 

■■ . ) |£), 

21. Uttao ,,, 

Ditto 

«•* 


M* 


' • j?!. 

12. Gouda 

Drainage 

14* 

n» 

... 

pv. 4 

V 

i' 

-i 

I 

.1 

f 

13. Gorn'kh pur 
improvement 
scJiamo. 


... 

■ ' • ■ 1 

S«« 

+it 


f'. 
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.No. VIII. 

PROVINCES, ARRANGED IN ORDER OF URGENCY, 

TO bf. prepared. 


Kein&rba by Sanitary Engineer. 


ItcBarfct by Sanitary Boa: 


'lbs Board arc now grossing to commenco wort on part of the scheme drawn up 
• by Mr. Lane-Brown, Up to now l have not seen the scheme nud have luul 
no chance of going to Btiliraidi, so that 1 fear it must wait. But 1 will take 
aa early opportunity of examining the scheme. I fear it will take some 
time to revise it iu accordance with present instructions. 

I submitted two projects lately—one for the drainage of two areas in the jaliltn 
mabals, and ones for the construction of a sower to take the soilage of the 
Orderly bazar across the Burua river, and deliver it into the largo main 
sewer 

1 have so far been unable to examine this project. It ia an old cue of Mr. 
Lane*Brown'ii and will probably require to be revised in accordance with the 
present system. 


Ditto ditto, 


I have lately completed a map of fchia municipality, but so far have not coin- 
inenced drawing up a project. 


I have bceu over 'Mr. Lane-Brown's project for this place;a good deal of it can, 
1 hope, he utilized, but it will require a grout deal of revision. 

The survey of this place Inis been made, but the mapping has boon delayed 
owing to the surveyor haying got ill, and ho has not been able to do anything 
far V.g months. 


I twice intended going to Azfungarb last cold weather, hut the Collector was 
sway on each occasion iu camp, and told me the scheme was not urgent. 


A map exists, but I have not been able to take up any scheme yet. 
I have lately tent two surveyors to mate a map of the place. 


Roe. 12 and 13 added by the Sanitary Beard« 
bciug of importance. 


909< 


C, Hr WEST, BSMtt. JBsOn.., 

Visits Trm.iti J. 





